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Mexico introduced in 2013 a historic reform amending the entry, performance assessment, 
promotion, incentive programs, and retention of teachers, with the aim of advancing teachers’ 
careers and eliminating discretional practices by the teachers union. This study analyzed 
Mexico’s teacher selection process following this reform and focused on the state of Puebla. It 
offers evidence on whether standards-based teacher evaluations, specifically the written teacher 
entry examinations, were a valid method for selecting competent teachers. The core component 
was a predictive validity study of the teacher selection method, assessing whether the teacher 
entry examination results predicted teacher performance evaluation results after 2 years. This 
was supplemented with semistructured interviews of 31 teachers and analysis of administrative 
documents, contextualizing the quantitative findings and offering evidence on the content of the 
teacher entry examination. 
From the current perspective on validity, this study provides evidence on the relationship 
between the teacher entry examination scores and external measures collected at a later point in 
teachers’ careers, used as criterion validity for interpretation of the soundness of the teacher 
entry examination. The evidence showed that the entry examination was able to predict teacher 
performance, with correlation coefficients ranging from .23 to .28 between the subject-matter 
test and the global performance evaluation score (the other two tests were not correlated or 
inadequately correlated). However, this finding must be explained carefully, since the convergent 
	 	
evidence between the subject-matter test and the exam instrument of evaluation are possibly due 
to the similarity in content and method of the two measures. In this regard, the lesson plan 
instrument offered better evidence of an adequate correlation (.22 to .29) with the teacher entry 
examination (the portfolio instrument of evaluation showed no significant correlation). 
Ordinary least squares (OLS) regressions showed that the teacher entry examination was 
one of the factors that best explained the variability in the global performance evaluation score, 
with 1% increase associated with a 3.8% increase in the global performance evaluation score 
(equivalent to 30 points). Grades were also found to be an explanatory factor, but half the size of 
the teacher entry examination effect. Previous teaching experience in public schools was 
associated with a negative effect of the same size as the entry examination effect, as well as 
staying in the same school during the first two years with an increase of 27 points. An adverse 
socioeconomic context was not necessarily unfavorable, as shown by the positive effect of the 
marginalization index on the performance evaluation, but teaching in lowly dense communities it 
was, with -42 to -92 points less. 
Finally, an innovative strategy estimated the teacher selection error rates, using as 
validity criteria success and failure measures of predicted teacher performance. The error and 
severe error rates may not be exact, but the best prediction models showed an underselection 
error rate of 7% for the global performance evaluation score, 8% for the lesson plan score, and 
14% for the portfolio score, reflecting the probability of leaving out of the teaching career 
promising teachers. They also showed that the overselection error rate was 12% for the global 
performance evaluation score, 13% for the lesson plan score, and 14% for the portfolio score, 
describing the probability of selecting underperforming teachers, which was the worst of 
outcomes.  
	 	
In light of this evidence, the sample studied shows that results in Mexico’s teacher entry 
examination were associated with the subsequent performance evaluation. However, 
conceptually, a test can hardly predict teaching quality, since a test captures individuals’ 
knowledge, while teaching quality is a much richer concept, approximated by the concept of 
effective teaching and teacher effectiveness, and including observable and unobservable 
characteristics, and contributions to education outcomes other than learning outcomes. This 
means that the performance evaluation in Mexico was not necessarily a measure of effective 
teaching nor of effective teachers, but showed teachers’ pedagogical and subject-matter 
knowledge, abilities to build a lesson plan, and skills to assess and select student work from 
different achievement levels. The most obvious information missing was teachers’ practices, as 
captured through classroom observations. 
Despite the difficulty of a test to measure teaching quality, and the difficulties in 
implementing a nation-wide education reform, the study conducted produced rigorous, scientific, 
and objective evidence that demonstrates that Mexico’s teacher entry examination is a robust 
method to select teachers, providing useful information on teacher performance when making a 
hiring decision. The most important implication is that it may guarantee the selection of quality 
teachers, if some corrections are made, in order to avoid selecting underperforming teachers and 
leaving promising candidates out of the teaching career. 
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CHAPTER 1: INTRODUCTION 
All education systems in the world place value on teacher quality as a vehicle for 
ensuring quality education. Despite efforts over the past 50 years in the fields of pedagogy and 
economics of education to define and measure teacher quality, there remains no common 
understanding of what defines good teaching (Berliner, 2005). In addition, different societies 
have put into place different concepts of teacher quality, contextualized to their systems and 
institutions.  
Ten years ago, Latin American countries began to use standards-based teacher 
evaluations, advanced by the field of pedagogy, in the effort to identify teacher quality. 
However, there is scant research on the validity, usefulness, effectiveness, and impact of this 
method in the region. Mexico implemented an education reform in 2013 that introduced a 
standards-based teacher evaluation system to select teachers and evaluate their performance, 
impacting 1.7 million teachers in basic education (Instituto Nacional de Estadística y 
Geografía [National Institute of Statistics and Geography, INEGI], 2014). With little data 
available about the practice of teacher evaluations in Latin America, Mexico's education reform 
was an ideal case to investigate. In addition, the study not only provide evidence on the 
effectiveness of this reform, the findings will be of interest to any educational system placing 
value on teacher assessments, and interested in strengthening their teacher evaluation policies.  
Research Context 
Standards-Based Teacher Evaluation 
Standards-based teacher evaluation is an evaluation method for selecting teacher 
candidates and assessing teacher performance based on teaching standards, a predetermined set 
of guidelines based on effective or ideal teaching behaviors, which are helpful in assessing 
teacher knowledge, skills, practices, and performance.  
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One of the most widely used teaching standards is the Framework for Teaching in 
Danielson (1996). By outlining what is “good teaching,” teaching standards serve as the 
reference point for evaluating teacher performance or selecting new teachers. This is done using 
rubrics that define teacher performance levels, mapping the teaching standards to specific 
examples of what to expect from teachers at a given performance level. Teaching standards often 
include the expectation that teachers are supporting student learning, but evidence on student 
learning outcomes is not part of teaching standards.  
Standards-based teacher evaluations derive from the theoretical conception of effective 
teaching, advanced by the field of pedagogy over the last 50 years, and attempt to describe 
behaviors displayed by “good” teachers. The concept aims at identifying models of instruction 
that capture what effective teachers should know and be able to do (Barry, 2010). It is based on 
contributions from many different scholars, who studied a broad range of factors found to be 
central to good teaching, including knowing subject-matter and learning theory, understanding 
individual differences in student learning, planning lessons, implementing instructional and 
pedagogical strategies, assessing student learning outcomes, reflecting on teaching practices, 
working with colleagues, and engaging in professional development (Barry, 2010).  
In contrast, the concept of teacher effectiveness, advanced by scholars in the field of 
economics of education, refers to a teacher's ability to increase student learning outcomes as 
measured by standardized assessments (Goe, Bell, & Little, 2008). Teacher effectiveness focuses 
solely on teacher outcomes, while effective teaching mainly focuses on teacher-student 
interactions. These conceptions also differ in the type of evidence used to base their theoretical 
proposals. While the field of economics of education includes rigorous empirical research that 
has identified teacher effects, this research is limited in that it does not pinpoint which teacher 
practices are related to those effects. Similarly, the field of pedagogy has theorized extensively 
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on teacher practices but rarely includes empirical studies to explore whether such practices relate 
to educational outcomes in the real world. 
Standards-based teacher evaluations are more and more used. Much of the attraction for 
standards-based teacher evaluations comes from the fact that teaching standards explicitly 
delineate the expected competencies and behaviors exhibited by good teachers, offering the 
possibility to use this method for formative evaluation purposes. They are widely used in the 
United States to license, certify, and evaluate teachers in many states in the country (Arizona, 
Illinois, Iowa, Nevada, Texas, etc.). These systems use for instance the Framework for Teaching 
to evaluate teacher performance, and the PRAXIS exam series designed by the Educational 
Testing Service (ETS) to certify teachers. It is less common, but this type of evaluations has also 
begun to be used in Latin America during the last 10 years, to assess teacher performance 
(Chile), and select teachers (Colombia, El Salvador, Peru). In Mexico, the 2013 education reform 
implemented standards-based teacher evaluations to select teachers and evaluate their 
performance. 
Darling-Hammond (2000) posited that teaching standards consolidate various definitions 
of effective teaching. Thus, a (conceptual) challenge in implementing standards-based teacher 
evaluations is how to ensure the validity of teaching standards, given the breadth of the concept 
of effective teaching guiding standards-based teacher evaluations, and the need to adapt the 
teaching standards to the context of teachers in a given society. Another (technical) challenge is 
how to ensure that the teacher evaluation method is valid, ensuring that it actually identifies 
effective teachers who meet appropriate teaching standards. This technical challenge was the 
focus of this research.  
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Mexico’s 2013 Education Reform 
One of the countries that adopted a standards-based teacher evaluation was Mexico, 
through the enactment of its 2013 education reform. The main purpose of this reform was to 
increase the country's quality of education by implementing a comprehensive and objective 
teacher evaluation system. It was not until this reform that an integral system was put into 
place in Mexico to select and appraise teachers. Before there was no evaluation system. There 
was only a salary increase system implemented in the late-1940s, based on seniority (not on 
any performance evaluation), called Escalafón Vertical [Vertical Promotion System], and the 
Programa Nacional de Carrera Magisterial [National Teaching Career Program], a voluntary 
pay-for-performance program introduced in 1993 that tied teacher advancement to students' 
test scores. In 2011 there was an attempt to evaluate teacher performance through the 
Evaluación Universal de Docentes [Universal Evaluation of Teachers], but it was not 
successfully implemented, as the only time it was applied, in June and July 2012, it was only 
administered to 53% of teachers (see details in Cordero, Luna, and Patiño, 2013).    
Prior to the 2013 reform, Mexico initiated a teacher selection system in 2008 involving 
a national teaching post competition, but this effort was deemed a failure. It was based on a 
national examination that was supposed to assess teachers' intellectual ability, curriculum 
knowledge, pedagogical competency, and knowledge of teaching ethics. The competition did 
not, however, assed teacher quality, or even implemented a certification process. Instead, it 
selected the candidates who rightly answered at least 30 out of 80 questions and allocated to 
these candidates available school teaching assignments (Barrera & Myers, 2011). Because the 
exam was not competitive, and did not implement a teacher certification process, in places where 
the demand for teachers was high, candidates with mediocre results were given school teaching 
posts, and placed to work with students. In addition, despite the existence of the national 
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teaching post competition in 2008, only 18% of the available posts were allocated through that 
system (Barrera & Myers, 2011). 
Historically, corrupt and discretional practices, such as the managing of teaching 
positions by the main teachers union Sindicato Nacional de Trabajadores del Estado [National 
Union of State Workers, SNTE], which determined the entry into and promotion within the 
teaching profession, or the selling and inheriting of teaching positions (Ornelas, 2013). 
Therefore, two teacher hiring systems coexisted from 2008 to 2013 in 30 out of the 32 states in 
Mexico:1 the incipient national teaching post competition, and discretionary hiring (Estrada, 
2016). 
A comprehensive teacher evaluation system was put in place in 2013 when the just-
elected President Enrique Peña Nieto pushed for a reform focused on new regulations for 
teacher professional advancement. In an unprecedented move, the reform was enacted through 
a constitutional amendment, instead of being negotiated with the powerful main teachers 
union. Clearly, this aimed at reducing any undue influence of the SNTE, which had already 
been weakened by the imprisonment in February 2013 of Elba Esther Gordillo, the union 
leader since 1989, who was accused of embezzlement of union funds, money laundering in the 
amount of 156 million2 U.S. dollars (Tuckman, 2013), organized crime, and tax fraud. In 2015, 
she was placed on house arrest following claims that she had health problems. In 2017, the 
Attorney General of the Republic lost two out of the three cases against Ms. Gordillo, and she 
was set free in August 2018 after it was uncovered that illegal evidence had been used in the 
remaining case. 
                                               
1 The states of Michoacán and Oaxaca did not participate in the national teaching post competition (Estrada, 
2016). 
2 MX$2,000 million at the 2013 average exchange rate of US$1=MX$12.8 (www.investing.com) 
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The 2013 reform amended Articles 3 and 73 of the Mexican Constitution (Decreto por el 
que se reforma la Constitución Política de los Estados Unidos Mexicanos [Decree Amending 
Mexico’s Political Constitution] of 2003.) and enacted three secondary laws,3 mainly focused on 
professionalizing the teaching career and strengthening the Instituto Nacional para la 
Evaluación Educativa [National Institute for Educational Evaluation, INEE]. Generally 
speaking, the resulting teacher evaluation system was a series of policies governing the entry, 
performance assessment, promotion, incentive programs, and retention of teachers.  
Teacher selection. The 2013 reform introduced a mandatory national teaching post 
competition for all teacher candidates and principals that was based on a written examination, 
administered for the first time on July 12, 2014 for basic education teachers and on July 19, 2014 
for upper secondary school teachers and principals. This reform aimed at increasing teacher 
quality by establishing a higher score threshold for the written examination and eliminating those 
candidates demonstrating poor proficiency.4 
The concept of teaching quality was contextualized in Mexico for beginning teachers by 
the term resultados idóneos or ideal results, defined as a minimum score obtained in the written 
teacher entry examination and established by the INEE (INEE, 2014b and INEE, 2014d). Only 
teacher candidates who obtained a sufficient score on this exam were allowed to enter the 
teaching profession. As the written teacher entry examination was developed on the basis of the 
                                               
3Ley del Instituto Nacional para la Evaluación Educativa [National Institute for Educational Evaluation 
Act], Estatuto Orgánico del Institituto Nacional para la Evaluación de la Educación [Organic Status of the 
National Institute for Educational Evaluation Act], and Ley General del Servicio Profesional Docente 
[Teacher Professional Service General Act]. 
4 Standards specifications included the following: (a) setting the cutoff points to pass the tests as established 
by subject-matter experts based on the difficulty of items with respect to a hypothetical group of minimally 
competent examinees (Angoff method) and (b) adjusting the cutoff points through a compromise method 
(Beuk method) that took into account the relative level of achievement in the examinee group, once 
preliminary results by applicants were obtained (INEE, 2015a). 
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teaching standards formulated by the Secretaría de Educación Pública [Secretariat of Public 
Education, SEP], the concept of ideal results mapped to the teaching standards that Mexican 
authorities decided to put into place for beginning teachers. This notion of teaching quality, 
guided by teaching standards to select teachers, but also to evaluate their performance (as 
discussed below), was at the center of the 2013 education reform. 
The teacher entry examination was actually comprised of two tests: Test 1 evaluated 
subject-matter and pedagogical knowledge, and Test 2 assessed teachers’ continuing education, 
professional responsibilities, and involvement in the school and community. An additional Test 3 
was administered for teaching indigenous populations, foreign languages, and state subjects 
(Decreto por el que se expide la Ley General del Servicio Profesional Docente [Decree Issuing 
the Teacher Professional Service General Act] of 2013).  
The 2013 education reform also created a 2-year probationary period during which 
beginning teachers were accompanied by a mentor (an experienced certified teacher, pedagogical 
technical advisor, assistant principal, principal, or school district supervisor). At the end of their 
first year of service, beginning teachers were evaluated for diagnostic and formative purposes 
only. After 2 years, beginning teachers were assessed with a high-stakes evaluation, so as to 
determine their worthiness for tenure or dismissal (Decreto por el que se expide la Ley General 
del Servicio Profesional Docente [Decree Issuing the Teacher Professional Service General Act] 
of 2013).  
Teacher performance evaluation. The teacher performance evaluation was 
administered for the first time between June and November 2015 to a group of teachers already 
in the teaching career before the 2013 education reform. The evaluation originally included four 
instruments that were equally weighted: (a) a written exam assessing subject-matter and 
pedagogical knowledge; (b) a teacher portfolio with samples of students’ work; (c) a lesson plan; 
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and (d) a report by the school principal on teachers’ attainment of professional responsibilities, 
which in the end was excluded from the final evaluation score. An additional test was 
administered to English-language teachers. This performance evaluation did not include the use 
of students' standardized assessments.  
Beginning teachers were evaluated at the end of their 2-year probationary period using 
the same evaluation instruments as for in-service teachers. This took place for the first time 
between June and July 2016, as the first cohort after the implementation of the 2013 education 
reform began teaching in the 2014-2015 school year.   
The 2013 reform implemented an evaluation approach with formative and summative 
objectives. Formative evaluations are undertaken to provide information that will guide 
instructional improvement; while summative evaluations aim at rendering a summary judgment 
on critical aspects of teachers’ performance, so as to determine if specific goals or objectives 
were met (Scriven, 1991 as cited in Rossi, Lipsey, & Freeman, 2012). Teachers demonstrating an 
insufficient performance level on the teacher performance evaluation were supposed to join 
remedial and mentoring programs and had three more opportunities to be evaluated (one per 
year), in order to show a sufficient performance level. If a teacher still performed at an 
insufficient level, she/he was supposed to be moved from teaching to another function or 
encouraged to retire (Decreto por el que se expide la Ley General del Servicio Profesional 
Docente [Decree Issuing the Teacher Professional Service General Act] of 2013). Verifying if 
teachers were removed or not can only be done starting in the 2018-2019 school year.  
The performance evaluation system was amended two years after its implementation. 
Starting in the 2017-2018 school year, the written exam assessing pedagogical skills and subject 
knowledge remained the same, but the following changes applied: the lesson plan and the 
portfolio instruments were gathered into one single assessment called the teaching project, which 
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was expected to be developed over 8 weeks at teachers’ schools, instead of being developed in 1 
day at an evaluation center (the case before for the lesson plan). The teaching project included 
three stages: crafting an intervention plan of a duration of three to five sessions, including the 
diagnosis of student needs and their context; developing pedagogical sequences or plans, 
including gathering three products evidencing the teaching practice; and drafting an analytical 
text, reflecting on the teaching practice and related to the evidence presented. It is appraised 
using a rubric. The other change was that the report by the school principal on teachers’ 
responsibilities was supplemented with a self-evaluation completed by teachers.  
Institutional governance. A new institutional governance was also part of the 2013 
reform, which highlighted the autonomy and increased the decision power of the INEE. The 
INEE was in charge of the annual and medium-term teacher evaluation system, in close 
collaboration with the SEP. Such collaboration implied an intricate division of tasks, fully 
explained in Chapter 6, in the School Teaching Assignment Process section. In summary, the 
INEE was responsible for developing the guidelines for the new teacher evaluation system and 
validating the evaluation results and the administration of assessments; certifying teacher 
evaluators; and validating the teaching standards and methods and instruments for evaluating 
teachers as proposed by the SEP. The SEP, in addition, developed the guidelines for the teacher 
incentive programs and all related in-service training policies. The SEP at the state level 
administered the teacher entry examinations; allocated the school teaching positions, based on 
the results of the entry examination; and offered in-service teacher training (Decreto por el que 
se expide la Ley General del Servicio Profesional Docente [Decree Issuing the Teacher 
Professional Service General Act] of 2013). 
Teaching standards. The 2013 education reform mandated the SEP to develop the 
teaching standards that were the basis of the teacher evaluation system and the INEE to validate 
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them (Decreto por el que se expide la Ley General del Servicio Profesional Docente [Decree 
Issuing the Teacher Professional Service General Act] of 2013). Previous efforts were already 
undertaken toward defining teaching standards. The teachers union SNTE first attempted in 2008 
to define them in a document called Norma Oficial Mexicana [Mexican Official Standards], 
which was however never used. Then, the SEP, the teachers union, and the Organization of 
Ibero-American States developed another set of teaching standards that were piloted in the 2008-
2009 school year in 62 schools and then applied to 549 schools. However, the SEP never used 
them homogenously across the country. According to Barrera and Myers (2011), those teaching 
standards were limited and related more to the curriculum than to the pedagogical aspects of 
teaching. 
As part of the 2013 reform, educational authorities organized a 1-month public 
consultation with teachers to compile their opinions on a proposed set of teaching standards to 
help select teachers and guide beginning teachers, which was finalized in February 2014 (SEP, 
2014a). Through the same process, the teaching standards for in-service teachers, to be used to 
guide the teacher performance evaluation, were finalized in April 2015 (SEP, 2015). However, 
there is no evidence on how the teachers’ opinions were considered in the final versions. In fact, 
only a few months elapsed between the enactment of the Teaching Professional Service Act and 
the finalization of the teaching standards for beginning teachers. The tight evaluation calendar 
mandated by legislators might explain the haste.  
In addition, the Mexican teaching standards seem to have exported other teaching 
standards used around the world. For example, the parameters of Dimension 1 and 2 of the 
Mexican teaching standards resemble to the components of Domains 1, 2, and 3 of the 
Framework for Teaching widely used in the United States. In the American case, the domains are 
planning and preparation, classroom environment, and instruction, which include components 
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such as knowledge of students and of content, pedagogical strategies, coherent instruction, 
student assessments, organizing a culture of learning in the classroom, etc. In the Mexican case, 
the dimensions refer to knowing what students should learn, and an appropriate pedagogical 
intervention, which include parameters such as the identification of characteristics of student 
learning and development, knowing the curriculum, design of pedagogical strategies and of 
student assessments, and building a favorable environment at the classroom level, among others. 
Also, the Domain 4 refers in the American case to professional responsibilities, which include 
components such as reflecting on teaching, communicating with families, participation in the 
school, professional development, integrity and ethical conduct, etc. In the Mexican case, 
Dimensions 4 and 5 refer to the legal and ethical responsibilities, and participation in the school 
and community.   
The resemblance with the professional standards for teachers in Australia is even more 
striking. The seven standards include: know students and how they learn; know the content and 
how to teach it; plan for an implement effective teaching and learning; create and maintain 
supportive and safe learning environment; assess, provide feedback and report on student 
learning; engage in professional learning; and engage professionally with colleagues, 
parents/carers and the community. These standards seem mapping the dimensions in the 
Mexican teaching standards.  
The limited time to develop the teaching standards, and the export of teaching standards 
used around the world raised issues regarding the legitimization of the teacher evaluation system. 
Under these conditions it was not surprising the threatening of the success of the implementation 
of the 2013 reform as highlighted by protests in 2014 by teachers in the states of Oaxaca, 
Guerrero, and Michoacán in which teachers came out against the implementation of the first 
teacher entry examination (González, 2014), resulting in a violent confrontation between 
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protesters and police in June 2016 in Oaxaca (Moser, 2016). Since the implementation of the 
entry examination in the 2014-2015 school year, only a small number of candidates in these 
states have taken the test over the last 4 years: a total of 1,110 candidates in Oaxaca, 7,649 in 
Michoacán, and 9,611 in Guerrero (states with a comparable population size). Not a single 
candidate registered for the test in Oaxaca or Guerrero for the 2016-2017 school year or in 
Guerrero for the 2017-2018 school year. 
Current political developments. The presidential election in July 2018 was won by 
Andrés Manuel López Obrador, which may symbolize a complete turn for the 2013 education 
reform. During his campaign, López Obrador announced that if he was elected he would cancel 
the education reform, including its related teacher evaluation system (Vamos a Cancelar la 
Reforma [We’ll Cancell the Reform], 2018). In his campaign discourse he appealed to the 
sentiment shared by many teachers regarding how the administration of President Enrique Peña 
Nieto “criminalized” teachers by pointing to them as the cause for the low quality of education 
and used the teacher evaluation as a punishment, designed by politicians and not teachers 
themselves, to threaten teachers to be fired instead of providing them with training and formative 
opportunities.  
At the time of this dissertation, it was not clear what canceling the education reform 
would mean. During his campaign, López Obrador did not specify which areas of the 
comprehensive reform would be canceled or what replacement policies his administration would 
favor. He canceled his participation in the event entitled 10 por la Eduación [10 for the 
Education], which was organized by civil society organizations working in education, in which 
10 questions about an education vision were asked to all presidential candidates. He sent written 
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responses to the questions, delineating the possible changes to the teacher evaluation:5              
(a) including consideration of teacher and school context, teachers’ educational attainment and 
experience, student achievement, and classroom performance; (b) involving parents in the 
evaluations; (c) developing new evaluation methods; and (d) expanding the teacher evaluation 
periods. The designated Minister of Education, Esteban Moctezuma Barragán, began organizing 
public consultations in various states, calling for teachers, students, parents, educational 
authorities, specialists, and civil society in general to make proposals regarding improving 
education quality and equity. No information was available on how these public consultations 
will be used. 
However, despite the apparent strengthening proposals of López Obrador’s 
administration, a senator from his political party introduced on September 13 a law initiative to 
abrogate from the Mexican Constitution the paragraphs ruling the evaluations to decide the entry, 
performance assessment, promotion, incentive programs, and retention of teachers, which would 
even disappear the INEE (Arbizu & Morales, 2018). It was not clear if President's López 
Obrador's administration would learn from the nation's past reform efforts or would start over 
again from scratch. It seems that one more time, an educational reform lasted only one 
presidential term. Many educational specialists, but also teachers, refuse to go back to the old 
system of discretional practices controlling access and promotion in the teaching field.  
Summarizing, the teacher selection system implemented as part of Mexico’s 2013 
education reform covered the first 2 years in a teacher's career, including a written entry 
examination, based on teaching standards, and a probationary period of 2 years with formative 
and summative evaluations. The recent reform's teacher selection system and the current political 
                                               
5 President López Obrador's written responses are available at 
https://www.10porlaeducacion.mx/multimedia/1526086893-353.pdf 
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environment call for conducting a case study on Mexico that investigates the predictive validity 
of the teacher selection method, using as criterion the method's ability to predict teacher 
performance after 2 years. As a result, this study provides rigorous evidence on the usefulness of 
a teacher selection method to identify future performance of teachers and on the validity of 
standards-based teacher evaluations. 
Problem Statement 
One of the main challenges of using standards-based evaluations to select teachers is how 
to ensure that the teacher evaluation method actually identifies successful teachers at the 
beginning of their careers. This technical challenge is related to a theoretical problem: It is not 
clear what exactly makes a “good teacher,” and there is no common understanding of what 
“good teaching” is. Teaching standards that are appropriate to a specific societal context, widely 
understood and accepted by teachers, may be a useful reference for the identification of good 
teacher behaviors and skills. However, their usefulness in identifying good teachers still needs to 
be demonstrated. 
With the enactment of the 2013 education reform, Mexico’s teacher selection system 
began identifying teacher candidates who met specific teaching standards, which were the basis 
of tests for assessing teacher candidates. Thus, the system faced the problem of ensuring that the 
teacher selection method not only identified candidates aligned with the retained teaching 
standards but who would prove to be performing teachers once in the classroom. However, 
information about future performance cannot be collected at a hiring point, ant that is why the 
concept of validity becomes useful. 
Criterion-Related Evidence for Validity 
Validity is a unitary concept, that can be judged on various sources of evidence. 
According to the 2014 Standards for Educational and Psychology Testing of the American 
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Educational Research Association (AERA), validity refers to the degree to which evidence and 
theory support the interpretations of test scores for specific uses of a test. This requires 
accumulating relevant evidence to provide a sound, scientifically based, interpretation of test 
scores (AERA, 2014). This means that validity is not something to be attributed to a test, but 
rather to the use of a test, for a particular purpose. From this perspective, five sources of validity 
evidence help to elucidate the appropriateness of inferences or interpretations of a test, including 
evidence on test content, response processes, internal structure, relations to other variables, and 
consequences of testing. 
Criterion-related evidence refer to concurrent and predictive validity studies, which 
analyze the relationship of test scores to variables external to the test, providing an important 
source of validity evidence. It refers to predictive validity evidence if a measure can predict 
future scores on a given criterion, and to concurrent validity evidence if there is a correlation 
with a concurrent existing criterion, without any time lag (Coaley, 2010).  
Predictive validity evidence is considered central in this research and in any occupational 
assessment, as selection measures attempt to predict job performance. In the case of Mexico, the 
concept of predictive validity evidence helped to formulate the following hypothesis: if the 
teacher entry examination was sound, this would mean that teachers who obtained high scores 
should also be successful in measures of teacher performance after 2 years in the profession. 
As predictive validity evidence helps to elucidate the extent to which a measure is related 
to an outcome assessed later, in the hope of predicting future behavior, this source of validity 
evidence is useful for personnel recruitment and development. In education, it is common to 
conduct studies in which teachers' test scores are correlated to teacher performance assessments. 
For example, D’Agostino and Powers (2009) conducted a meta-analysis of 123 studies assessing 
the degree to which teachers’ test scores and college GPA predicted teaching competence, as 
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measured by principal, supervisor, and mentor ratings; student test scores; classroom 
observations; and self-ratings. Quirk, Witten, and Weinberg (1973) conducted a similar review 
much earlier, showing that teachers' test scores had been used to predict teacher performance for 
more than 4 decades.  
Most of the methods used in predictive validity studies are correlations between a 
measure and a future outcome. Studies also include multivariate regressions (see Rockoff, Jacob, 
Kane, & Staiger, 2011), despite D’Agostino and Powers’ (2009) reluctance, who argued that 
because of the simultaneous analysis of multiple variables’ effects, it is difficult to isolate 
through regressions the predictive validity of a specific teacher performance test.  
In addition, Scott-Clayton (2012) and Scott-Clayton, Crosta, and Belfield (2014) used a 
powerful method adapted from the medical literature to provide evidence for the predictive 
validity of a test by analyzing the diagnostic accuracy of the test to correctly classify subjects. 
The authors estimated the accuracy, error, and severe error rates of a college remedial screening 
process that placed students in remedial or college-level courses, based on a test score. They 
compared placement results to predicted outcomes in college grades (based on the extrapolation 
of observed data), which were used as validity criteria. The authors used a logistic predictive 
model of college grades to estimate misplacements and severe misplacements, using different 
cutoff rules for the placement test (and other measures, such as high school grades).  
Schochet and Chiang (2013) also used the same methodology of estimating the error rates 
in teacher performance, based on value-added models. They conclude that it is not possible to 
define universally accepted level of errors, they are rather dependent on the nature of the 
system’s rewards and penalties, for example, they should be lower in the context of high-stakes 
decisions. They are also dependent on the perspective of stakeholders (teachers, students, 
parents, principals, and policymakers).  
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The prediction of college success outcomes was less precise for students far from the test 
cutoff, so the authors conducted a sensitivity analysis that restricted the model to the 
observations close to the cutoff, confirming that their estimates for the overall sample were 
correct. Scott-Clayton (2012) and Scott-Clayton et al. (2014) provided evidence for the 
predictive validity evidence of a placement test with a method that overcame the problems of 
linearity and normal distribution assumptions of correlations and multivariate regressions. The 
authors also empirically examined the policy implications of using one cutoff over another. 
Given the importance of validity for recruitment decisions, a core issue identified in the 
Mexican case is the analysis of predictive validity evidence of the teacher selection method. This 
research was concerned with assessing whether Mexico’s teacher selection measures were able 
to predict teacher performance after 2 years. The purpose of the research was to identify whether 
the teacher selection method was robust. 
Research Questions 
This study focused on the 2013 education reform in Mexico, which put into place a new 
method of teacher selection. The reform included a written teacher examination, based on 
teaching standards developed by the SEP, and thus was a standards-based teacher evaluation.  
This research is a case study of the state of Puebla, investigating the teacher candidates 
who passed the July 2014 teacher entry examination. Selecting a state as the main research unit 
was motivated by the fact that key information, such as the school teaching assignments and 
community characteristics, was only available at the state level. The selection of the state of 
Puebla was motivated by the large number of teacher candidates from this state who participated 
in the 2014 national post competition (8,631 in the ordinary teacher entry examination, only 
preceded by the states of Jalisco and Mexico out of 32 states), and because their results were 
similar to the national average (3.3% of teachers in Group A results, 13.4% in Group B, 21.5% in 
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Group C, 0.4% in Group D, and 61.4% with no ideal results for the state Puebla, while 3.5%, 
12%, 23.7%, 0.3%, and 60.6% for the same categories for the national average results). This 
does not ensure representativeness of the results, but studying the state of Puebla has certain 
advantages that enrich the study perspective, as well as disadvantages, as discussed in Chapter 3 
in the Research Sampling section.  
The purposes of this research was to assess the predictive validity evidence of Mexico’s 
teacher entry examination. For this, the following research questions were developed: 
RQ1: What was the process used to allocate teaching posts in the state of Puebla during 
the 2014 teaching post competition?  
RQ2: What personal characteristics of teacher candidates were associated with passing 
the 2014 national teacher entry examination?  
RQ3: To what extent did the 2014 teacher entry examination predict teacher performance 
after 2 years, controlling for the characteristics of teachers, students, schools and communities, 
and participation in the mentoring program for beginning teachers? 
Research Purpose and Significance 
First, this study provides rigorous evidence to the fields of International and Comparative 
Education and Education of Economics by investigating the effectiveness of standards-based 
teacher evaluations. The review of the literature (see Chapter 2) on standards-based teacher 
evaluations showed that such measures are helpful in evaluating teacher performance, but only in 
certain dimensions. The evidence validity of this method showed that it identified teachers 
associated with higher student test scores in specific subjects, but it is limited in identifying 
teachers who reduced inequity gaps in student test scores. The face validity of the method varied 
depending on who is concerned (e.g., a teacher or an administrator). The literature review also 
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highlighted that standards-based teacher evaluations are more limited when using competency 
tests to license and select teachers, as these tests only assess teacher knowledge. The literature 
review also shows that there is a weak relationship between teacher competency test scores and 
student test scores in specific subjects; a bias against teacher candidates from ethnic minorities 
and economically disadvantaged who obtain lower scores than their White peers; occurrences of 
false positives and false negatives in the competency test; and when good teachers are identified 
with this method, they do no reduce inequity in learning across and within classrooms.  
This research is expected to contribute to this body of research with validity evidence of 
standards-based teacher evaluations. The research also provides relevant evidence to nourish the 
limited literature on the Latin American region, which seems to more commonly rely on this type 
of teacher evaluation. 
Second, this study provides appropriate public policy recommendations on how to 
strengthen Mexico’s teacher selection system. The 2013 education reform was a historic move 
that put into place a comprehensive teacher evaluation system, for all teacher candidates and in-
service teachers, with the aim of eliminating corrupt and discretional practices from the past and 
promoting equitable teacher professional advancement. This research investigated the teacher 
selection process put into place with the 2013 reform in the state of Puebla, so as to provide 
recommendations to guide education authorities and President López Obrador's administration 
on the proper course for improving Mexico's teacher evaluation system. 
Third, this study aims at reflecting on the implementation of the 2013 education reform, 
which focused on assessing teachers, but in reality, this study is motivated by understanding how 
this reform could have improved the quality of education for students. It proposes as the core 
component a validity study focused on understanding if a test can measure teaching quality. A 
validity study was considered the best methodology to assess if the written tests of the teacher 
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entry examination in Mexico can predict the quality of teachers. This follows the logic that 
having better prepared teachers is an education goal in support of teachers themselves, but it is 
especially an aim to offer students the best resources to attain education quality, learning for all, 
and equity in an education system. Some analyst consider that this reform was a labor reform 
because it looked at professionalizing the teaching career, but the real aim behind any teacher 
policy should be to provide an education quality for students. This study considers thus that the 
consequence of getting rid of the teacher entry examination is in detriment of student learning.  
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CHAPTER 2: LITERATURE REVIEW 
This chapter offers an overview of the existing approaches to evaluating teachers and the 
preferred instruments, so as to have a critical understanding of how teachers are selected and 
evaluated in Mexico. 
Specific teacher evaluation instruments can be associated with different disciplinary 
perspectives and conceptual approaches of teacher quality, as explained in the following 
overview of available teacher evaluation methods. On the one hand, the economics of education, 
advancing the teacher effectiveness approach, favored the use of value-added models to detect 
teacher effects on student test scores. On the other hand, the field of pedagogy, promoting the 
concept of effective teaching, used rubrics to assess teachers during classroom observations. 
However, a wide variety of other instruments have also been used to evaluate teachers, including 
teacher competency tests assessing knowledge of subject matter, pedagogical skills, or basic 
skills; teacher portfolios with samples of teachers’ and students’ work; principal ratings; and 
student surveys. The following section discusses the evidence on the usefulness of some of these 
instruments to evaluate and select teachers. 
Overview of Available Teacher Evaluation Methods 
Teacher Effectiveness: Student Learning Outcomes in Value-Added Models  
Value-added models (VAMs) effectively capture the teacher effectiveness approach, 
measuring the influence of teachers on student achievement while isolating other factors that also 
affect achievement, such as student ability, socioeconomic and family context, or peer effects. 
VAMs can only be used to appraise in-service teachers and their use in the US is growing, 
despite the controversies around them. They are used in Florida, Louisiana, North Carolina, 
Ohio, Pennsylvania, Tennessee, and Texas and in Washington, DC and New York City. VAMs 
	 22	
are the subject of numerous research studies, mainly in the US6 but also conducted by 
researchers in Latin America,7 providing evidence for their usefulness in detecting teacher 
effects. 
VAMs are probably the most adequate method capable of isolating teachers’ ability to 
increase student test scores in specific subjects. The advantage of VAMs is that they can reliably 
identify about a third of all teachers evaluated, who are in the upper and lower categories in the 
distribution of a teacher quality measure and who will be in the same category the following 
year, according to evidence reviewed by Haertel (2012). The development of VAMs represents 
in fact a significant advance in the field of teacher evaluation, as they help to understand the 
causal relationship between teacher influence and student achievement (Haertel, 2012).  
A study conducted by Chetty, Friedman, and Rockoff (2011, 2013a, 2013b) evaluated the 
accuracy of VAMs using a quasi-experimental methodology, based on teacher turnover as an 
instrumental variable, given that teacher changes were uncorrelated to student or school 
characteristics. The authors tracked 1 million students from Grades 4 through 8 in an urban 
district until adulthood, spanning 20 years, to explore the causality claims between teacher 
effects and student achievement gains in math and English. They also identified long-term 
outcomes of teacher effects. The authors first estimated the value added of teachers, regressing 
English and math test score gains, controlling for student characteristics, including prior test 
scores, ethnicity, gender, age, lagged suspensions and absences, special education, English 
                                               
6 VAM research in the US includes the following studies: Aaronson, Barrow, and Sander (2007); Chetty, 
Friedman, and Rockoff (2011, 2013a, 2013b); Corcoran (2010); Ehlert, Koedel, Parsons, and Podgursky 
(2014); Herrmann, Walsh, and Isenberg (2016); Hill, Kapitula, and Umland (2011); Jacob, Lefgren, and 
Sims (2008); Kane, McCaffrey, Miller, and Staiger (2013); Kane and Staiger (2008); Lefgren and Sims 
(2012); McCaffrey, Sass, Lockwood, and Mihaly (2009); Nye, Konstantopoulos, and Hedges (2004); Papay 
(2011); Rothstein (2008); and Sass, Semikyna, and Harris (2014). 
7 VAM research in Latin America includes the following studies: Taut, Valencia, and Escobar (2012) in 
Chile; Fernandes and Ferraz (2014) in Brazil; and Estrada (2016) in Mexico. 
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proficiency, and grade repetition, and included classroom level controls, such as class size and 
class type (honors, remedial, etc.). Then, they analyzed how student test scores at the grade level 
changed after a teacher moved within the same school to a different grade or to a different 
school. The authors identified that when a high value-added teacher (placed in the top 5%) joined 
a school, test scores in the grade taught by that teacher increased, and when a high value-added 
teacher left, test scores diminished. They found that test scores changed only in the subject 
taught by that teacher, and the size of the score change matched what they predicted beforehand 
in the value-added model. Such results support claims that VAMs accurately capture teachers’ 
impact on students' test scores in specific subjects. Another major finding of the study was that 
students taught by teachers with a high added-value were more likely to attend college, earn 
higher salaries, live in areas of higher socioeconomic status, and have higher saving capabilities 
and were less likely to become teen parents.  
Despite the superiority of VAMs in measuring teacher effects on student test scores, 
AERA warned against their use for high-stakes decisions (AERA, 2015). The problem is that 
VAMs require voluminous and good quality data, and even when such data are provided, it is not 
possible to consider all factors influencing student achievement, such as motivation, 
socioemotional stability, problems at home, etc. Most of the criticisms refer to VAMs' statistical 
reliability, as aggregate values assigned to a teacher radically change from 1 year to another (see 
for instance Corcoran, 2010; Papay, 2011). VAMs are not good at identifying the quality of 
teachers in the middle of the distribution, despite the statistical adjustments to reduce noise, such 
as including several years of data, past student scores, or several classrooms taught by the same 
teacher. Another concern is that VAMs are an unfair method for teachers who teach in 
disadvantaged schools or to disadvantaged students, as it is more difficult for them to 
demonstrate student gains than for teachers teaching better-off students (Haertel, 2012). In 
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addition, VAMs do not consider other important ways in which teachers contribute to students 
beyond their influence on learning, such as academic progression, timely school completion, 
dropout prevention, increase of college aspirations, or the fostering of values and positive 
attitudes. 
Effective Teaching: Pedagogical Practices Observed in Classrooms 
Classroom observations are often used to evaluate teachers under the effective teaching 
approach. Observation protocols detect what teachers know and do, evaluating a broad range of 
factors, including teacher pedagogical skills; classroom management, organization, and 
environment; pedagogical sequencing; lesson planning; interactions between teacher and 
students; and curriculum taught. Contextual factors, such as student socioeconomic status, 
health, ethnicity, and language, can also be considered using this method.  
Some of the most widely used classroom observation protocols are those developed based 
on the teaching standards comprising the Framework for Teaching, the Stallings Observation 
Protocol, or the Classroom Assessment Scoring System (CLASS). Classroom observations are 
used to select beginning teachers or to evaluate in-service teachers. Teaching standards can guide 
classroom observations, as they provide a reference upon which to base the criteria to observe 
and evaluate examinees. The protocol is followed by trained observers using a rubric with 
different performance levels and examples of what to expect for each of these levels.  
An advantage of classroom observations is that different evaluators, including principals, 
peer teachers, or external observers, can conduct them (with principals being the most common 
observers). In one study, principals were better informed of the context of teachers and were able 
to accurately identify teachers at the extremes of the teacher quality distribution (around 10-20% 
of total teachers) but were unable to distinguish teachers in the middle and made subjective 
observations in favor of teachers with whom they had good relationships (Jacob & Lefgren, 
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2008). External evaluators produced the most objective observations, as they avoided 
assessments based on affective links or working relationships, but they were the least able to 
know and understand the socioeconomic, school, and student context (Anderson & Pellicer, 
2001). With peer teacher observations evaluated teachers felt more comfortable and provided 
constructive feedback to teachers with similar contexts, engaging in a dialogue among peers 
(Isoré, 2010), and building a sense of collegiality and collaboration (Taut, Santelices, Araya, 
& Manzi, 2011). 
Another major advantage of classroom observations is the amplitude of the method. 
Regardless of who is the evaluator, the method can be used for formative and summative 
evaluation purposes. Some studies pointed out that observations provided feedback on teacher 
capacities and needs and supported the design of professional development strategies (Bill and 
Melinda Gates Foundation, 2012a; Goe et al., 2008). At the same time, classroom observations 
also provided information to determine teachers’ permanent hiring or professional certification. 
The main challenge with observation protocols is that they require well-trained observers, 
regardless of who they are, and robust training and calibration exercises, so as to increase the 
method’s reliability over time and across multiple observers and observations (Goe et al., 2008).  
A landmark study, the Measurement of Effective Teaching Project (MET), conducted by 
the Bill and Melinda Gates Foundation (2012a, 2012b, 2013) analyzed information from 1,333 
teachers in math and English (from Grades 4 through 8) in six school districts in the US8 to study 
how (a) VAMs controlling for prior student test scores, peer effects, and student demographics; 
(b) five classroom observation protocols,9 collecting information on teaching competences; and 
                                               
8 Charlotte-Mecklenburg in North Carolina; Dallas in Texas; Denver in Colorado; Hillsborough County in 
Florida; New York City in New York State; and Memphis in Tennessee (Bill and Melinda 
Gates Foundation, 2012a). 
9 Framework for Teaching; Classroom Assessment Scoring System (CLASS); Protocol for Language Arts 
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(c) the student perception survey Tripod, collecting information on classroom environment, were 
related to standardized state tests, more cognitively challenging tests,10 college aspirations, and 
the classroom environment. The project randomly assigned students to teachers 1 year after the 
VAMs were estimated, and found that VAM-effective teachers, identified the year before, were 
able to produce student test score gains in the predicted magnitude, even after randomizing 
students (Bill and Melinda Gates Foundation, 2013), highlighting that VAMs successfully 
identified effective teachers. The authors also found that it was possible to detect teacher 
effectiveness based on observation protocols, as the five observation instruments were positively 
associated with student achievement gains in math and English (Bill and Melinda 
Gates Foundation, 2012a). However, the authors found that classroom observations were less 
reliable or stable than VAMs and student surveys, unless multiple observations of the same 
teacher were conducted (at least two different observers conducting two different observations 
each). Classroom observations by one single evaluator produced low reliability levels of .14 to 
.37 from one year to another, while VAMs were slightly higher at .30 to .50. In conclusion, the 
authors believed that a combination of evaluation methods can improve the reliability of teacher 
evaluation measures (Bill and Melinda Gates Foundation, 2012a). 
Other Factors and Methods to Select and Evaluate Teachers 
Teacher portfolios display exemplary evidence of student and teacher work that may 
include lesson plans, homework assignments, scoring rubrics, samples of everyday work, and 
even classroom recordings or fragments of it, selected by teachers (Goe et al., 2008). They were 
designed to promote a reflective approach to teaching, so as to identify good quality teaching, 
                                               
Teaching Observations (PLATO); Mathematical Quality of Instruction (MQI); and UTeach Teacher 
Observation Protocol (Bill and Melinda Gates Foundation, 2012b).  
10  The Balanced Assessment in Mathematics (BAM) and the open-ended version of the Stanford 9 (SAT9-
OE) reading test (Bill and Melinda Gates Foundation, 2012b). 
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and for professional development. They can also be used for formative or summative evaluation 
purposes and teacher licensing and certification, by documenting professional teacher duties. 
They can also be used for any teacher development phase, such as pre-service, novice, master, 
and recognized teachers (Tucker, Stronge, & Gareis, 2002), and for any subject, grade, and 
context (Goe et al., 2008).  
In comparison with other teacher evaluation methods, portfolios provide evidence on in-
class and out-of-class teacher responsibilities. Being teachers themselves the authors and owners 
of portfolios, this method has a high degree of face validity, producing in teachers a feeling of 
being involved in their own evaluation (Tucker et al., 2002). However, an accurate rating of 
portfolios, guidance, and well-trained raters are essential to ensure the reliability of the 
evaluation method. Objective indicators are also needed, so as to distinguish variance among 
teachers. Further research studying the relationship between portfolios and student achievement 
is necessary, as well as on the stability of their ratings (Goe et al., 2008), as no evidence was 
found on that regard.   
Student surveys are an important source of information, as students are the ones who are 
the most in contact with teachers (Goe et al., 2008), and are able to discern between teachers in 
the middle of the distribution of a quality measure. According to the MET Project, student 
surveys were reliable and even more reliable than VAMs or classroom observations. Students 
had a less sophisticated understanding of teaching than trained observers, but their feedback was 
better informed, as they saw a teacher all year and were less susceptible to lesson-to-lesson 
variation. Also, their feedback included the average from 20 or more students, instead of the 
usual one or two observers (Bill and Melinda Gates Foundation, 2012a, 2013).  
Teacher experience may affect student achievement, but only in the early years, during 
the first 10 years of teaching (Harris & Sass, 2011; Jacob, 2007; Ost, 2009; Rockoff, 2004; 
	 28	
Staiger & Rockoff, 2010). For instance, Harris and Sass (2011) crafted a VAM using math and 
reading test scores and administrative data from public schools in Florida for Grades 3 through 9 
from 1999-2000 to 2004-2004, controlling for student, teacher, and school effects. The authors 
found that the bulk of experience effects were indeed in the early years of teaching but still found 
marginal effects after 10 years of teaching. Student achievement increased between 0.03 to 0.06 
SD for teachers in their first couple of years of teaching and increased to 0.16 SD for teachers 
with 15 to 24 years of teaching experience, compared to teachers in their first year of teaching. 
Similarly, the evidence demonstrated by Papay and Kraft (2015) showed that teacher 
effectiveness improved faster during the first years of teaching but continued to positively 
influence student achievement throughout the teaching career. 
Teacher education affected student learning, when compared to nonprepared but certified 
teachers (Darling-Hammond, Holtzman, Gatlin, & Heilig, 2005). However, education itself, 
additional degrees, or coursework did not make the difference (Harris & Sass, 2011; Wayne & 
Youngs, 2003), but the quality of the teacher preparation programs did (Boyd, Grossman, 
Lankford, Loeb, & Wyckoff, 2009). 
Personality traits may contribute to understanding teacher variation. Rockoff, Jacob, 
Kane, and Staiger (2011) concluded that the effect of noncognitive factors, such as teachers’ big 
five personality traits (extraversion, agreeableness, conscientiousness, openness, and emotional 
stability), on student achievement explained 12% of teacher variation. 
This section offered a brief panorama on the existent methods to evaluate teachers. The 
following section analyzes in depth the evidence on standards-based teacher evaluations in place 
in Mexico during the 2013 education reform. 
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Evidence on Standards-Based Teacher Evaluations 
Standards-based teacher evaluations are guided by teaching standards to assess teacher 
performance or to select new teachers. They rely on a variety of evaluation instruments, but 
classroom observations are the preferred instrument to evaluate teachers, while written 
competency tests are often used to select candidates into the teaching career. In the context of 
teacher licensing and certification, standards-based evaluations also use teacher portfolios as 
evidence of teaching practices. The following sections discuss the evidence found on the 
effectiveness of standards-based teacher evaluations to appraise teacher performance and of 
teacher competency tests to select teachers in Mexico. 
Validity, Reliability, Face Validity, and Equity in Teacher Performance 
This section discusses the standards-based teacher evaluations used for teacher 
performance assessments and presents evidence on their validity, reliability, face validity, and 
contribution to reducing inequity in education. Validity refers to the degree to which evidence 
and theory support the interpretations of test scores for specific uses of a test, while reliability is 
the degree to which an instrument measures something consistently (see Chapter 1, the Problem 
Statement section for details). Face validity, or credibility, refers to the opinion of stakeholders, 
such as teachers or administrators, on the usefulness of an instrument.  
Validity and reliability in student achievement prediction. Most standards-based 
teacher assessments are based upon information on teacher knowledge, skills, and practices. 
However, there is a growing concern about whether the method is sensitive enough to detect 
teachers’ effect on student learning outcomes, as external evidence on the method’s validity. A 
review of the literature gathers validity evidence of the method and that it is reliable in predicting 
student test scores in specific subjects (without making any causal inference claim), in the 
context of assessing teacher performance in classrooms. 
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Sartain, Stoelinga, and Brown (2011) conducted a study on the implementation in Illinois 
of a standards-based teacher evaluation system, which included classroom observations by 
principals and external observers, using a rubric based of the Framework for Teaching standards, 
as well as meetings to discuss teacher assessment results and student test scores. The study 
included a randomized sample of 101 schools. The researchers identified a statistically 
significant and substantial correlation between classroom observation results and VAM estimates 
based on student test scores. Such correlation was found in all the Framework for Teaching 
domains and for both unsatisfactory teachers (averaging -.3 in reading and -.4 in math) and 
distinguished teachers (.4 in both subjects). This confirmed the expected effect of unsatisfactory 
teachers, who actually decreased student test scores and distinguished teachers who increased 
them.  
Heneman, Milanowski, Kimball, and Odden (2006) came to similar conclusions in a 
study across four sites (Cincinnati, Los Angeles, Washoe County in Nevada, and Coventry in 
Rhode Island) that implemented standards-based teacher evaluations in 1999-2000 as a pilot and 
in 2000-2001 as the first year of implementation. The authors assessed the correlations between 
teachers’ performance evaluation scores and VAM estimates in reading and math, including 
multiple years of data. Their VAM controlled for prior student achievement and other student 
characteristics, such as socioeconomic status. Despite variation among districts, grades, and 
subjects, overall data indicated a statistically significant and positive correlation between teacher 
evaluation and student test scores (.37 in reading and .26 in math in Los Angeles; .35 and .32 in 
Cincinnati; 0.22 and 0.21 in Washoe; and 0.23 and 0.11 in Coventry). The authors noted that the 
stronger relationship in Los Angeles and Cincinnati was possibly due to the use of multiple 
evaluators and the high-quality training they received, while in the other sites, one single 
evaluator (the principal or assistant principal) conducted the ratings. 
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In the last 2 decades in the US, teachers have been assessed for licensing and certification 
processes based on professional standards produced by the National Board for Professional 
Teaching Standards (NBPTS), describing what accomplished teachers should know and be able 
to do, and the Council of Chief State School Officers (CCSSO) and the Interstate New Teacher 
Assessment and Support Consortium (INTASC) for licensing beginning teachers. In addition, the 
National Council for Accreditation of Teacher Education (NCATE) has strengthened standards 
for teacher education programs, mapped to INTASC standards (Mitchell, Robinson, Plake, & 
Knowles, 2001). According to Darling-Hammond (2010), this has been stimulated by the view 
that higher expectations for student learning can only be accompanied by higher teaching quality 
expectations. As the NBPTS teacher certification process is based on professional teaching 
standards, evidence on the effect of the certification process on student achievement is described 
next. 
NBPTS teacher certification is a comprehensive process recognizing excellence of 
licensed teachers with at least 3 years of experience. It is based on six essay questions assessing 
teacher subject-matter knowledge and pedagogical knowledge and a portfolio showing 
evidencing of teacher practice, including a videotape of teaching, accompanied by teacher 
commentary, lesson plans, and student work (Cantrell, Fullertone, Kane & Staiger, 2008; 
Darling-Hammond, 2010). The evidence was mixed. Some studies showed positive effects of the 
NBPTS certification on student achievement on standardized assessments, compared to students 
taught by noncertified teachers. For example, Goldhaber and Anthony (2007) assessed whether 
NBPTS certified teachers in Grades 3 through 5 were more effective in increasing student test 
scores than teachers who never applied for such certification, using student and teacher 
administrative data from North Carolina in the school years 1996-1997 and 1997-1998. Their 
growth model included English and math proficiency tests (before and after); student 
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characteristics (gender, race, learning disability, lunch status, etc.); teacher, characteristics 
(gender, race, license status, and performance, education degree, teaching experience, etc.); 
school variables (school size, student-to-teacher ratio, proportion of minority students); and 
community characteristics (expenditures per pupil, median housing value, etc). They found that 
the gains produced by NBPTS certified teachers exceeded those of unsuccessful applicants by 
about 4% of a standard deviation in reading and 5% of a standard deviation in math. In other 
model specifications, they also included licensing written test scores, which did not diminish the 
predictive power of the certification status. The authors concluded that the NBPTS certification 
conveyed information on teacher quality beyond what could be learned from performance-based 
teacher competency tests.  
However, other studies showed a moderate or nonexistent relationship between NBPTS 
certification and student achievement. For instance, Harris and Sass (2007) studied students in 
Grades 3 though 10 in Florida during a 4-year span, based on student state test scores in math 
and reading. Their VAM identified that student achievement was related to factors at the 
classroom level, such as NBPTS teacher certification, teacher experience, and pre-service 
education. The model controlled for student characteristics and peer influences, included fixed 
effects representing each unique student-school combination, and clustered errors at the 
classroom level. The authors found that NBPTS teachers outperformed other teachers in VAM 
estimates on some grade and subject tests, but not on others, failing to clearly distinguish 
between more and less effective teachers based on their certification status. In addition, the 
authors did not find evidence that going through the certification process increased teacher 
productivity and did not find consistent evidence that the presence of certified teachers improved 
the effectiveness of noncertified teachers in a school.  
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A more rigorous study conducted by Cantrell et al. (2008) was based on a randomized 
controlled trial in Los Angeles, comparing 99 pairs of teachers teaching in the same school, 
grade, and subject, in which one teacher applied to the NBPTS certification process and the other 
did not, becoming the control group. Students were randomly assigned to these teachers. Their 
experiment included data on students' state test scores in math and English in Grades 2 through 
5, spanning from 1999 to 2002; teacher certification status; and assessment scores in the 
certification process, allowing for a deeper analysis than in studies that only included 
certification status. The authors controlled for previous test scores (and test score gains in a 
model variation), student demographics (e.g., race, ethnicity, migration, eligibility to price-
reduced or free lunch, participation in gifted or special education programs), and clustered errors 
at school-grade-year level. The experiment concluded that the certification process was able to 
identify quality teachers but that there was teacher variability within teacher groups. Certified 
teachers were not statistically significantly more effective than nonapplicant teachers, given the 
variety among certified teachers. Randomly assigned students to highly rated certified teachers 
performed better than students from control group teachers, while students from poorly rated 
teacher applicants showed poorer results than students from control group teachers.  
Despite the mixed evidence on teacher certification, Darling-Hammond (2010) argued 
that standards-based performance assessments (e.g., through the NBPTS certification process or 
assessments for beginning teachers in Connecticut11 or California12) helped teachers to improve 
their teaching practice, highlighting the formative aspect of these assessments. The author noted 
that these assessments can guide teacher professional development and evaluate and improve 
teacher education and mentoring programs.  
                                               
11 The Beginning Education Support and Training (BEST). 
12 The Performance Assessment for California Teachers (PACT). 
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Face validity, or credibility, perceived by teachers and administrators. Some studies 
shed light on the face validity of the standards-based teacher evaluation method as perceived by 
educational stakeholders. Milanowski and Heneman (2001) administered surveys to assess 
teachers’ reactions to a new evaluation system that included observations guided by a rubric 
adapted from the Framework for Teaching, a conference after each observation, and a review of 
teacher portfolios. Teachers reported that such an evaluation system provided a more explicit 
description of what comprised good teaching than the traditional evaluation, in which principals 
rated teachers based on classroom observations and a rubric for performance categories that 
included no examples of behaviors. The study concluded that the most enthusiastic teachers were 
those who received more timely feedback. Veteran teachers were the most opposed to the new 
evaluation system. A commonly expressed concern was the amount of time devoted to the new 
evaluation system. 
Huckstadt (2011) and Shough (2010) conducted similar studies surveying teachers and 
administrators. Huckstadt’s study, using data from Iowa, found that teacher responses varied 
significantly from administrator responses, the latter being more satisfied with each evaluation 
domain. For example, administrators believed that the standards-based evaluation had a more 
significant impact on professional practices than teachers did. Both groups were comfortable 
with their knowledge of the teaching standards and considered that the system was fairly 
implemented and promoted ethical practices. However, none of the groups surveyed identified 
the following factors as characteristics of the teacher evaluation: good quality of data and 
feedback provided, impact on professional development and practices, and impact on personal 
motivation. In fact, teachers indicated that few professional practices had changed as a result of 
this type of evaluation and said that the professional growth gained from the evaluation system 
was not worth the time and effort invested.  
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Shough (2010) appraised the face validity of the new teacher evaluation system in 
Arizona, based on classroom observations and teaching standards set by the Framework for 
Teaching, the INTASC Standards, the Cognitive Apprenticeship Model, and the Essential 
Elements of Instruction. The qualitative instruments used were a survey administered to teachers 
and administrators and a focus group with teachers, asking for the validity, reliability, and 
usefulness of the new teacher evaluation system; instruction improvement; professional 
development; and support of student learning. Both teachers and administrators expressed 
positive feelings about the evaluation supporting improvement in instruction, although 
administrators were more positive than teachers. Both believed that the new teacher evaluation 
system provided more specific and reliable feedback than the previous traditional system (an 
evaluation instrument with a checklist format and devoid of specific criteria for ratings). 
According to the author, teacher performance improved with the use of standards-based teacher 
evaluations through the use of a four-level performance rubric used in the assessment, which 
provided administrators with a tool to differentiate and assess teacher proficiency but was also 
used for teacher professional growth, as the next proficiency level was seen as a goal to achieve. 
Mixed contributions to closing gaps in education. A study conducted by Borman and 
Kimball (2005) showed the limitations of standards-based teacher evaluations in identifying 
teachers who may be able to close the gap in student test scores for specific subjects, which 
result from socioeconomic and ethnic differences between and within classrooms. The study was 
based on data from 400 teachers and 7,000 students in Grades 4 through 7 in Nevada, using 
hierarchical models. The study showed that teacher evaluation scores were not distributed 
equitably between classrooms, based on three variables: (a) poverty level (eligibility for free or 
reduced-price lunch), (b) minority background (Latino, African American, or Native American), 
and (c) results in math and reading in district and state norm-referenced and criterion-referenced 
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tests. Differences were equivalent to half a standard deviation in the teacher evaluation score, 
(statistically significant at 0.1% for these three variables). This means that classrooms with 
higher concentrations of disadvantaged students were more likely to be taught by teachers with 
lower evaluation scores, and the opposite was true as well.  
The findings relating to teachers’ ability to close the achievement gap within classrooms 
in Borman and Kimball (2005) were however mixed. This is noteworthy because standards-
based teacher evaluations are supposed to help teachers to improve learning outcomes for 
disadvantaged students, as theoretically, teaching standards provide guidance on how to instruct 
all kinds of students, tailoring teaching to student needs. The study found differences in teacher 
evaluation scores across the sample, even after controlling for student background variables, 
student prior achievement, and teaching experience. The differences between “bad” (defined to 
be in the sixteenth percentile) and “good” (defined to be in the eighty-fourth percentile) teachers 
were on average .10 to .25 of a standard deviation in the teacher evaluation scores. However, 
higher rated teachers did not reduce the gap in achievement within classrooms. In some 
instances, this finding was due to statistical limitations, as there was limited variability in student 
achievement to be explained by the teacher evaluation scores. Regarding the poverty 
dimension, only fourth-grade teachers who scored higher were the only ones (out of six models 
studied) closing the gap between poor and more advantaged students. Regarding the minority 
dimension, only one of their six models showed reliable variability between classrooms. In no 
instance, however, were teacher scores associated with closing the achievement gap between 
low- and high-achieving students (Borman & Kimball, 2005).  
Effectiveness of Teacher Competency Tests for Teacher Selection 
Standards-based teacher evaluations are also helpful to license or select and certify 
teachers, using teacher competency tests. In the US, the ETS developed the PRAXIS tests to 
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measure subject-matter and pedagogical knowledge and basic skills of beginning teachers 
(Huckstadt, 2011). The Praxis I, or core test, assesses academic skills; while the Praxis II, 
or subject assessment test, appraises general and subject-specific teaching skills and content 
knowledge (ETS, 2015). By 2005, teachers colleges, universities, and certification agencies in all 
but eight states required teacher candidates to pass a written examination to obtain a teacher 
license or certification (ETS, 2005 as cited in Goodman, Arbona, & Dominguez de Rameriz, 
2008; Mitchell et al., 2001;). 
Validity research on these licensure tests mainly focused on content-related evidence (in 
the form of expert judgment on how adequate a test fits the content domain of the teaching 
occupation). These studies determine whether the knowledge and skills examined by the test are 
relevant to perform a job, which is conducted by subject-matter experts rating how well test 
items reflect the test specifications, objectives, and job responsibilities (Mitchell et al., 2001). 
Sensitivity reviews have also been conducted to determine if the tests are biased against, 
or in favor, of particular group of test takers, also based on expert judgment. However, as the 
National Research Council’s Committee on Assessment and Teacher Quality noted, fewer 
studies have been conducted assessing the technical soundness of traditional licensure tests 
beyond the content-related evidence of validity, documenting for example the predictive validity 
evidence of tests to identify effective teachers in the classroom, as this evidence is considered too 
difficult to collect and unreliable (Mitchel, Robinson, Plake, & Knowles, 2011; Pecheone & 
Chung, 2006). The following section provides a literature review on this issue. 
Limited evidence of teacher competency tests to identify effective teachers. The 
effectiveness of written teacher competency examinations to select good quality teachers is far 
from definitive and complete (Ferguson & Brown, 2000). One problem is the false positives and 
false negatives resulting from errors in the assessments but also from the limited construct 
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validity of the instrument. Some candidates who fail teacher competency tests in the US could 
have been exemplary teachers (false negatives). Brown, Brown, and Brown (2008) provided 
evidence on this, reporting that in 2004 two teachers lost their jobs because ETS incorrectly 
scored their Praxis II tests. Conversely, these tests produced an unknown number of erroneous 
decisions resulting in candidates passing but failing once in the classroom (false positives). In 
addition, these tests do not measure certain dimensions of teacher quality, such as behaviors in 
the classroom or interpersonal abilities (Ferguson & Brown, 2000).  
The limited relationship between written tests and student achievement measures is also 
an issue of concern. According to Goodman et al. (2008), who conducted a thorough review of 
the literature on the subject, there is no relation between teacher test scores and student test 
scores. Quirk et al. (1973) had already specified in the early 1970s that the written National 
Teachers Examination13 (now called the Praxis series) relied primarily on the assessment of 
general education knowledge, subject-matter knowledge, and basic skills in reading, which is not 
a particularly sound way to assess the important qualities of a successful teacher. Written 
competency tests were highly related to aptitude measures, such as the Scholastic Aptitude Test 
(SAT), but did not measure actual teaching skills and behaviors (Pool, Dittrich, Longwell, Pool, 
& Hausfather, 2004). 
Several authors also indicated that teacher competency examinations were biased against 
those who were socioeconomically disadvantaged or from cultural and linguistic minorities, 
given that these teacher candidates scored lower on competency tests than their White 
counterparts (Baker, 2001; Campbell-Whatley, 2003; Gifford, 1986; Wakefield, 2003; Watras, 
                                               
13 At the time, the Common Examinations included psychological and societal foundations of education, 
teaching principles and practices, basic skills in reading, knowledge of social studies, science and math, 
and literature and fine arts. The Teaching Area examination included subject-matter knowledge and 
knowledge of a teaching area (Quirk et al., 1973). 
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2003). This raises a concern over the sensitivity of these high-stakes tests, impacting the number 
of qualified minority teachers who can enter into the teaching profession. Gifford (1986) 
presented evidence existent in the 1980s on the bias against minority teacher candidates. In the 
first California Basic Education Skills Test (CBEST), 58% of all applicants failed the test. The 
highest failure rate was among Black applicants, with 76% of them failing the test, 61% of 
Mexican Americans, and 50% of Asian Americans. In comparison, 24% of White applicants 
failed the test.  
In Mexico, Estrada (2016) demonstrated through a difference-in-difference methodology 
that schools with teachers selected through the 2008 national teaching post competition did better 
at increasing student test scores than schools with teachers selected through teachers union 
discretionary practices (see details in Chapter 1, Mexico’s 2013 Education Reform section). The 
study was based on student standardized test scores from 2005 to 2010 from the televised lower 
secondary education. Moving from a school with only discretionary-hired teachers to a school 
with only test-hired teachers substantially increased schools' math test score by .52 SD and the 
Spanish test score by .31 SD. Both results were statistically significant at 5%, based on a sample 
size of 1,415 students. The author also identified that test-hired teachers were younger, had less 
experience in the public sector (as teachers or in other education functions), and had higher 
college GPA scores, in comparison to their discretionary-hired counterparts.  
However, using another analytical methodology, the same study (Estrada, 2016) 
demonstrated that the 2008 national teaching post competition had no predictive power over 
teacher effectiveness. The author estimated a VAM that regressed student test scores on teacher 
test scores, controlling past school test scores and using school fixed effects. Results were not 
statistically significant at conventional levels. It must be noted that the 2008 national teaching 
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post competition was not based on teaching standards. Mexico’s education reform implementing 
the new system of standards-based teacher evaluations was passed in 2013. 
Despite the strong incentive to reform teacher preparation programs to better prepare and 
select teachers, policymakers often opted for increasing the requirements to enter into the 
teaching profession as a means to achieving teaching quality, given that the autonomy status that 
many universities had impeded authorities in making reform that could impact teacher 
preparation. This was the case in Mexico, Peru, and Chile in Latin America (Bruns & Luque, 
2014).  
In light of the literature review, this dissertation aimed at contributing to the knowledge 
on teacher evaluation with evidence from the Mexican case, specifically on the predictive 
validity of standards-based teacher evaluations, using as criterion the teacher performance 
evaluation.   
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CHAPTER 3: METHODOLOGY 
Research Design and Approach 
This research is a case study focused on the predictive validity evidence of Mexico’s 
teacher entry examination in the state of Puebla that could help to interpret the examination 
results. The choice of state-level research was motivated by the availability of certain data, which 
were only compiled in databases by state authorities. The advantages and disadvantages of 
selecting the state of Puebla are explained in the following section. Figure 1 illustrates the 
research design, focused on a validity study with a quantitative approach that aimed at assessing 
whether the teacher selection method was able to predict teacher performance after 2 years. This 
validity study was supplemented by a review of public documents describing the teacher 
selection and evaluation processes and 31 semistructured interviews with teachers (five for 
piloting purposes), so as to expand and enhance the understanding of the quantitative findings 
and provide a context in which results could be interpreted. 
This research adopted a postpositivist approach (Hatch, 2002), given that the main 
purpose was to provide rigorous evidence on the effectiveness of standards-based teacher 
evaluations, the method used in Mexico to select candidates into the teaching career. This 
approach applies scientific rigor through an empirical study concluding with objective evidence, 
while recognizing at the same time the limitations of a study investigating the complex 
intricacies of human behavior, related in this case to the teaching profession.  
The study also adopted an inductive approach by testing a hypothesis stating that if the 
Mexican teacher selection system was based on a sound assessment, the teacher entry 
examination would be capable of identifying teacher candidates showing desired teaching 
practices in their performance evaluation after 2 years. This endeavor not only provided 
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empirical evidence on standards-based evaluations, it also may help orientate the new Mexican 
educational authorities with policy recommendations on how to strengthen an incipient teacher 
evaluation system. 
 
Figure 1. Research design. PLANEA means Plan Nacional para las Evaluaciones de los 
Aprendizajes en Educación Básica [National Plan for the Evaluation of Learning in Basic 




The first phase of the research was devoted to the data collection efforts, including 
obtaining, cleaning, and merging seven quantitative databases. The main data were the 2014 
teacher entry examination results, the 2016 teacher performance evaluation results, and the 
school teaching assignments, all from the state of Puebla. The full list of instruments used and 
variables assessed is presented in the Instruments and Data section of this chapter. In parallel, 
supplemental qualitative data were also collected, comprising 31 semistructured interviews 
conducted with teachers, as well as public documents on the guidelines, steps, methods, and 
measures of the teacher selection and evaluation processes.  
The second phase regarded the methodological analysis that first involved descriptive 
statistics, analysis of variance (ANOVA), and multivariate regression analysis, so as to better 
understand the teacher entry examination and performance evaluation results (see Chapter 4) and 
identify the personal characteristics of teacher candidates associated with passing the teacher 
entry examination (see Chapter 5). It also included a detailed analysis of the school teaching 
assignments and changes, which helped to identify challenges in the teacher deployment policy 
(see Chapter 6). The core of the dissertation is the predictive validity study (presented in Chapter 
7), based on three data analysis methodologies: (a) a correlational study between the teacher 
entry examination and the teacher performance results, (b) multivariate regression analysis of the 
teacher performance evaluation score explained by the teacher entry examination scores 
(controlling for teacher, school, and community variables), and (c) estimation of the error and 
severe error rates in teacher selection, using as predictor the teacher entry examination scores 
and as external criterion for validity the teacher performance evaluation results. This 
methodology included logistic regression analysis to predict teacher performance.  
The final stage involved the interpretation of quantitative data findings. As explained 
before, the focus of this study was to assess the evidence validity of Mexico’s teacher selection 
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method. It was, however, important to contextualize these results with information provided by 
teachers themselves, which was useful in better understanding the quantitative findings. Findings 
from the interviews are reported along with the quantitative results, contributing to the 
introductory and discussion chapters.  
Research Sampling 
This research studied beginning teachers entering Mexican public primary schools who 
passed the July 2014 teacher entry examination, which was the first of its kind after the 2013 
education reform. From this targeted population, two samples of teachers were used, as described 
in Figure 2.  Sample 1 comprised the data for the total sample of beginning teachers in primary 
schools in the state of Puebla for the validity study, and Sample 2 was a subsample from the first 
sample, comprising the teachers interviewed. 
Figure 2. Data samples and sampling strategies.  
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Sample of Beginning Teachers in Puebla State (Sample 1) 
This sample was selected through a nonprobabilistic purposive sampling technique, 
simply to retain the total sample of all beginning teachers in primary public schools in the state 
of Puebla, teaching in both general and indigenous education. Sample representativeness was not 
ensured, however, one advantage of this sample was that it represented the largest possible 
education level. Primary school teachers represented 47% of all teachers in Mexico, compared to 
19% in preschool and 34% in lower secondary (INEE, 2016d).  
Focusing at the state level was needed to access data that only existed at this level: school 
teaching assignments and school and community characteristics. Other states were also 
considered, including Querétaro, Durango, Estado de Mexico, and Mexico City. However, the 
choice of the Puebla state was primarily motivated by the fact that this state had the third highest 
number of applicants14 for the July 2014 teacher entry examination, and results from this 
examination were similar to the national average15 (SEP, n.d.), which ensured that the sample 
was not drawn from the extremes in the distribution of the national results.  
Another advantage of studying the state of Puebla was that this research gained 
perspective, given the demographic and cultural diversity of the state. Puebla is a poor state, 
measured by income per capita and poverty rates, but has affluent urban areas too; is culturally 
diverse, as it has a large indigenous student population (it is the fourth largest state with 
indigenous students16 from five major groups-Nahuas, Totonacas, Mixtecas, Popolacas, and 
Otomi); and has a mix of educational results, including a lower educated population than the 
                                               
14 8,631 applicants in Puebla, only preceded by 10,132 in Jalisco and 11,915 in Mexico State. 
15 With 61% of teachers not passing the examination, 3% in group A (group with best results), 13% in group 
B, 22% in group C, and 0% in group D (group with worst but sufficient results), compared with 61%, 3%, 
12%, 24%, and 0% for the national average groups, respectively. 
16 Only preceded by Chiapas with 32% of indigenous students in the public system, Oaxaca with 26%, and 
Guerrero with 21%. 
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national average but a positive trend in terms of net enrolment, retention, completion, and 
learning outcomes (see Table 1). The disadvantage of studying this state is that the results 
analyzed may be representative of certain state specificities, such as the high proportion of 
indigenous people and from a lower socioeconomic status, or the way in which people think, 
being that 89% of state inhabitants identified themselves as Roman Catholic (INEGI, 2010). A 
final motivation to study this state was that education authorities were interested in the research 
and facilitated all data and information needed.  
Table 1 
Selected Socioeconomic and Education Characteristics of Puebla 
Indicator National value Puebla value 
Gross domestic product per capita, in MX$, expressed in 2013 prices MX$130,438 MX$82,223 
Household educational poverty index, incidence (proportion of 
households with at least one member falling behind in reference to 
certain education benchmarks) in 2015 
 0.57   0.66 
Mean years of schooling in population aged 15 years and above for 2015  9.2 years   8.5 years 
Illiteracy rate in population aged 15 years and above for 2015  5.5%   8.4% 
Proportion of indigenous students as total of all students in public 
education for 2014-2015 school year 
 6.3%   9.4% 
Net enrollment rate in primary education for 2014-2015 98.6% 101.4%* 
Completion rate in primary education for 2014-2015 99.8%  99.9%* 
Drop-out rate in primary education for 2013-2014  0.8%    0.5%* 
Proportion of sixth-grade students with insufficient level in the math test 
of the 2015 standardized examination PLANEA-ELSEN 
60.5%  57.5%* 
Insufficient level on standardized examination PLANEA-ELSEN, 
language, proportion of sixth-grade students in 2015 
49.5%  49.8% 
Satisfactory and outstanding levels on standardized examination 
PLANEA-ELSEN, math, proportion of sixth-grade students in 2015 
20.6%  22.9%* 
Satisfactory and outstanding levels on standardized examination 
PLANEA-ELSEN, language, proportion of sixth-grade students in 2015 
17.2%  16.0% 
Note. Self-compilation, based on data in INEE (2016d) *Highlights indicators in which values for Puebla state 
were better than the national value.  
  Subsample of Beginning Teachers in Puebla State Interviewed (Sample 2) 
This subsample was drawn from Sample 1, using a quota sampling strategy, based on the 
following characteristics deemed to be important dimensions of the teaching experience when 
entering the education system: (a) mode taught (general or indigenous education), (b) results of 
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the teacher entry examination, (c) number of times they passed the teacher entry examination, (d) 
socioeconomic variables of the community in which they taught, and (e) distance from schools to 
municipal capitals.  
A total of 31 teachers were interviewed in person, in their schools, including five to pilot 
the interview protocol and 26 conducted with the adjusted protocol. The general education 
teachers who were interviewed taught in Puebla city and the municipalities of Acajete, Amozoc, 
Atlixco, Tecali de Herrera, Tepeaca, and Santa Isabel Cholula. Teachers from indigenous 
education taught in the municipalities of Ajalpan and Vicente Guerrero, a Nahuas group area that 
speaks Nahuatl. 
In addition, a sample of administrative documents regarding the teacher selection and 
evaluation processes were collected and analyzed (listed in Table 3), which helped to answer one 
of the research questions and clarify information throughout this dissertation.      
Research Instruments and Data 
This research was based on nine research instruments, including six databases with 
quantitative data on teachers, schools, and communities, and one list of school teaching 
assignments in Puebla, which was linked using teacher IDs in the various assessments and school 
codes, and compiled into one single mater database. The additional two instruments were 
qualitative data, including the semistructured interview protocol for teachers (see Appendix A), 
and a group of administrative documents (listed in Table 3). Table 2 summarizes the purposes 







Research Instruments and Variables Collected 
Research instrument Data unit Variables collected 




2014 teacher entry examination results for Test 1, Test 
2, and Test 3 (both extraordinary and ordinary 
versions); related performance levels; candidate ID; 
teacher age; gender; previous teaching experience in 
public and private schools; place of origin; birth date; 
teacher education institution; higher education grades; 
year of higher education completed; higher education 
modality of graduation (test, grades, workshop, work, 
or double major); funding source of higher education 
institution; and education mode. 
2016 teacher performance 
evaluation  
2016 teacher performance evaluation results for exam, 
lesson plan, portfolio, and global score; related 
performance levels; and teacher ID. 
2015 diagnostic 
evaluation  2015 diagnostic evaluation results. 
Mentoring program data 
during 2015-2016 school 
year*  
Participation or no participation in the mentoring 
program during 2015-2016 school year; program 
length; if there was a working plan; number of working 
sessions held; number of classroom observations 
conducted; and number of mentees per mentor.  
2015 student learning 
outcomes from the 
PLANEA ELCE 




- School level: 
Percentage of sixth-grade students placed at various 
performance levels in math and Spanish. 
School and community 




- School level: 
School name and code; general or indigenous education 
mode; shift (morning or afternoon); school funding 
source; and number of teachers, pupils and classrooms. 
- Community level: 
Municipality name and code, marginalization level and 
index, percentage of population living in poverty and 
extreme poverty, Gini coefficient, percentage of 
population living in small communities, urban or rural 
habitat, percentage of population speaking an 
indigenous language and living in indigenous 
households, average school attainment, and percentage 
of population with educational delay and who were 
literate; and distance to Puebla city and municipal 
capital. 
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Research instrument Data unit Variables collected 
School teaching 
assignments for 2014-
2015 and changes for the 
2015-2016 and 2016-
2017 school years 
Teacher and 
school 
Teacher ID for 2014 teacher entry examination, school 
code assigned in 2014-2015, and changes in the 2015-
2016 and 2016-2017 school years. 
Protocol for 
semistructured interviews 
with 31 teachers (five for 
piloting purposes) 
Teacher 
Information about experiences during the entry 
examination, school post allocation, and performance 
evaluation; experiences during the first 3 years in the 
career; experiences with the mentoring program; and 







Legal framework of teacher selection and performance 
evaluation; technical guidelines, steps, methods, and 
measures of teacher selection and performance 
evaluation. 
2014 Teacher Entry Examination 
 It comprised the results of the teacher entry examination administered in July and 
December, 2014, in the extraordinary and extraordinary versions, to candidates who entered the 
teaching career in the 2014-2015 school year. Results included scores for three written and oral 
tests, processed by the INEE: Test 1, which assessed subject-matter and pedagogical knowledge; 
Test 2, apprising teachers’ continuing education, professional responsibilities, and teacher 
involvement with the community; and the additional written and oral Test 3, assessing the 
mastery of an indigenous language, foreign language, or state subjects, if applicable. The tests 
were assessed on their content validity by the INEE and the Centro Nacional para la Evaluación 
de la Educación Superior [National Center of Higher Education Evaluation, CENEVAL], the 
institution hired to develop the tests, in terms of the consistency and relevance of the evaluation 
phases, methods, and instruments used (explained in detail in Chapter 6 under the School 
Teaching Assignment Process heading).  
 The database was comprised of 8,631 test applicants in the state of Puebla for the 
ordinary teacher entry examination, and 1,145 for the extraordinary examination, in all education 
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levels, education mode, and type of teachers. After the data cleaning, the database ended in 1,262 
observations for primary school teachers, from general and indigenous education who 
participated in both examinations. Data was provided by the INEE, and did not contain any 
personal information. It included some teacher characteristics, including teachers’ age, gender, 
previous teaching experience in public and private schools, place of origin, birth date, teacher 
education institution, and higher education grades (see Table 2 for details). 
The main criteria to obtain ideal results, or pass the teacher entry examination, was to 
score at least 100 points (on a standardized scale of 60 to 170 points) on each of Test 1, Test 2, 
and Test 3 (if applicable). The INEE determined the performance levels for each candidate, 
establishing specific cutoff rules for these categories: insufficient level I, sufficient level II, and 
sufficient plus level III.  
2016 Teacher Performance Evaluation 
 It comprised the teacher performance evaluation results, administered from June to July 
2016 to beginning teachers who started teaching during the 2014-2015 school year, after 2 years 
in the profession. The performance evaluation included a global score and a score for the 
following instruments: (a) a teacher portfolio comprised of four work samples from students at 
different performance levels to show evidence of student learning; (2) a written lesson plan, 
including student learning objectives and how teachers evaluated them; (3) a written exam 
assessing subject-matter and pedagogical knowledge, asked in the form of a case situation; (4) an 
additional language test administered only for English teachers; and (5) an additional report by 
the school principal or supervisor on the attainment of teachers’ responsibilities regarding their 
role in the school and the community, only for formative purposes (it did not count for the tenure 
decision). The exam results were validated by the INEE, put under scrutiny according to 
predetermined psychometric criteria (see details in Chapter 6 under the heading, School 
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Teaching Assignment Process). The lesson plan and the portfolio were assessed by expert 
teachers who used specific rubrics and were trained by CENEVAL. However, the rubrics used 
for their appraisal were not public.  
A formula was calculated to determine whether teachers passed the performance 
evaluation or not (see details in INEE, 2016a). It first considered passing each evaluation 
instrument with a minimum score of 100 points (on a standardized scale of 60 to 170), and then 
the instruments were equally weighted and converted into a scale of 800 to 1,600 points, 
establishing the cutoff point at 1,000 points. Based on this formula, teachers were categorized at 
a performance level, as sufficient or insufficient. Those appraised at the insufficient level were 
not able to continue in the teaching profession. The database was provided by the INEE and 
included 826 evaluated teachers from all education levels and education mode, which after being 
cleaned ended up in 510 observations. It did not include any personal data or additional 
contextual information. 
2015 Diagnostic Evaluation 
 The diagnostic evaluation was a standardized written test assessing teacher knowledge 
and skills, administered at the end of the first year of teaching, during the 2014-2015 school year. 
The objective was to identify teachers’ achievements and areas to improve, so as to create 
appropriate in-service training opportunities during teachers’ second year. It was based on the 
following five dimensions of the Teaching Standards: (a) teacher knowledge on how students 
learn and what they need to learn, (b) organization and relevant pedagogical intervention, (c) 
teacher continuous education, (d) teaching ethics and legal teacher practice, and (e) teacher 
participation in the school and community. The first two dimensions were aggregated into the 
diagnostic results in Section A and the other three in Section B, mapping respectively with Test 1 
and Test 2 of the teacher entry examination. The database was provided by the SEP in Puebla 
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and included 555 teachers in primary education teaching all subjects, which after removing 
special education and physical education, ended up in 507 teachers. It excluded personal data.  
 
Data on the Mentoring Program for the 2015-2016 School Year  
 The mentoring program was established for the duration of the first 2 years in the 
teaching career to support beginning teachers, guarantee their tenure, foster a culture of 
assessment at the school level, and support teaching practices that increased student learning. 
The program collected data on the assignment of mentors during 2015-2016 school year only, 
given that it was not effective during the 2014-2015 school year; the program length; the 
existence of a working plan agreed by mentee and mentor; the number of working sessions held 
and the classroom observations conducted; and the number of mentees that each mentor had. The 
data on the program were provided by the SEP in Puebla and did not include any personal data. 
2015 Student Learning Outcomes PLANEA ELCE 
This was comprised of the results of the Plan Nacional para las Evaluaciones de los 
Aprendizajes en Educación Básica [National Plan for the Evaluation of Learning in Basic 
Education (PLANEA)], specifically the assessment, Evaluación de Logro de Centros Escolares 
[Achivement Evaluation Schools (ELCE)]. This was a standardized test assessing students in 
Spanish and math, administered in June 2015 to all primary schools teaching sixth grade. Results 
were, however, only reported at the school level, in the form of percentage of students who 
attained Level 1, 2, 3, or 4 (from worst to best). Data were used as a control variable for school 
characteristics. A total of 103,811 sixth-grade students were tested in the state of Puebla. The 
database was public through the SEP website17 and did not include any personal information.   
                                               
17 Database available in the following site: http://planea.sep.gob.mx/ba/base_de_datos_2015/ 
	 53	
School and Community Characteristics 
 These data included information on the schools and communities to which beginning 
teachers in the state of Puebla were assigned, from the geo-statistic platform reporting education 
and socioeconomic data called Sistema Integral de Resultados de las Evaluaciones [Integral 
System of Evaluation Results (SIRE)],18 produced by the INEE. Regarding the schools in which 
teachers taught, data included the school name and code; the education mode (general or 
indigenous education); the school shift (morning or afternoon); the funding source (state or 
federal resources); and the number of teachers, pupils, and classrooms. Regarding the 
communities to which beginning teachers were assigned, data included the municipality name 
and code, the marginalization level and index, the percentage of population living in poverty and 
extreme poverty, the Gini coefficient, the percentage of population living in small communities, 
the type of habitat (urban or rural), the percentage of population who spoke an indigenous 
language and lived in an indigenous household, the average school attainment, and the 
percentage of the population with educational delay and who were literate. In addition, the 
distance from the school to the municipal capital was calculated. These data were collected for 
661 unique schools and 131 municipalities and excluded personal data on students or teachers. 
School Teaching Assignments in Puebla State 
 Data obtained also included the school teaching assignments of beginning teachers who 
entered their teaching career in 2014-2015 in the state of Puebla and changes in those 
assignments for the 2015-2016 and 2016-2017 school years. This data included teachers’ ID in 
the 2014 teacher entry examination and the school code to which they were assigned for the 3 
school years mentioned. Data from the 2014-2015 school year were obtained from the diagnostic 
                                               
18 Database available in the following site: http://www.inee.edu.mx/index.php/sire 
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evaluation results database; data from the 2015-2016 school year were obtained from the 
performance evaluation results database; and data from the 2016-2017 school year from the 
payroll database. In total, a match was possible for 510 teachers in the first year, 345 in the 
second year, and 495 in the third year. These databases were provided by the SEP in Puebla and 
did not include any personal information. 
Semistructured Interviews With 31 Teachers in Puebla State 
 This research included 31 semistructured interviews with beginning primary teachers in 
the state of Puebla, from both general and indigenous education. Five of them were conducted 
with the pilot interview protocol and the rest with the adjusted protocol, which was clearer. 
Information collected regarded four dimensions: (a) experiences during the entry examination, 
school post allocation, and performance evaluation; (b) experiences during the first 3 years in the 
career; (c) experiences with the mentoring program; and (d) opinions on the teacher selection and 
performance evaluation methods. Interviews were used to contextualize the quantitative findings. 
In 24 cases, general education teachers were interviewed, teaching in seven 
municipalities (Acajete, Amozoc, Atlixco, Tecali de Herrera, Tepeaca, Puebla city, and Santa 
Isabel Cholula.), and in seven cases, the interviews were conducted with indigenous education 
teachers from two municipalities (Ajalpan and Vicente Guerrero of Nahuas people). Anonymity 
was ensured by selecting teacher for the interview based on characteristics such as results in the 
teacher entry examination and socioeconomic characteristics of the community, while only using 
the ID of teachers used in the teacher entry examination, and the school code in which they 
taught. The researcher selected the teachers to interview, based on certain variables of interest, 
and only accessing to the teacher ID number on the teacher entry examination. The SEP in 
Puebla was in charge of contacting the authority in charge of the Primary Level to inform school 
principals and teachers of these interviews. The research had eventually access to the teacher 
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name the day of the interview, when the teacher accepted to participate in this research, but not 
to other personal information. 
Administrative Documents 
 The research also reviewed administrative documents from procedures at the national and 
state levels regarding the teacher selection and performance evaluation, the teacher mentoring 
program, the student learning outcomes assessment, and school and community characteristics. 
These were legal documents framing the education reform, technical guidelines of the evaluation 
processes, statistical manuals, procedural manuals, and database codebooks, among others. The 
actual teacher entry examination or any other assessment was never accessed. These documents 
were publicly available19 through institutions, such as CENEVAL, INEE, INEGI, and SEP (see 
Table 3 for details). 
Table 3 
Administrative Documents Collected and Analyzed 
Category Documents reviewed 
Legal documents 
related to the 2013 
education reform 
Educational General Law (2013 amendments) 
Teaching Professional Service Act (2013) 







Documents related to the 2014 teacher entry examination 
Documents related to the 2015 diagnostic evaluation 
Documents related to the 2016 performance evaluation 
Documents related to the validity of evaluation processes 
Documents related to the mentoring program 
Documents related to the 2015 standardized assessment PLANEA ELCE 
ASF Audits Documents related to the audits of federal- and state-funded teaching positions 
                                               








Data Analysis Methodology 
The core component of this research was the validity study assessing whether Mexico’s 
teacher entry examination was able to predict the teacher performance evaluation results. This 
was supplemented by a statistical analysis of the teachers' personal characteristics associated 
with passing the teacher entry examination, descriptive statistics, and an analysis of variance of 
the various assessments used (teacher entry examination, diagnostic evaluation, mentoring 
program, and performance evaluation), so as to better understand the validity evidence findings. 
In addition, the document review and teacher interviews provided answers about the school 
teaching assignment process and contextualized the quantitative findings. Table 4 summarizes 
the data analysis methodology for each research question: 
Table 4 
Analysis Methodology 
Research question Analysis methodology Data used 
RQ1. What was the process used 
to allocate teaching posts in the 
state of Puebla during the 2014 
teaching post competition?  
- Document review  
- Content analysis through 
codification of teacher 
interviews 
- Documents describing 
processes to select teachers 
- Notes from teacher 
interviews 
RQ2. What personal 
characteristics of teacher 
candidates were associated with 
passing the 2014 national teacher 
entry examination? 
- Multivariate regression 
analysis to identify teacher 
characteristics associated with 
results of the 2014 teacher 
entry examination 
- 2014 teacher entry 
examination  
- Teacher characteristics from 
the 2014 teacher entry 
examination database 
RQ3. To what extent did the 2014 
teacher entry examination predict 
teacher performance after 2 years, 
controlling for the characteristics 
of teachers, students, schools and 
communities, and participation in 
the mentoring program for 
beginning teachers? 
- Correlations between the 
2014 teacher entry 
examination and 2016 
performance evaluation 
- 2014 teacher entry 
examination  
- 2016 teacher performance 
evaluation 
- Multivariate regression 
analysis to identify the effect 
of the 2014 teacher entry 
examination on the 2016 
performance evaluation, 
controlling for teacher, 
students (reported at the 
school level), school and 
community characteristics, 
- 2014 teacher entry 
examination  
- 2015 diagnostic evaluation 
- 2016 teacher performance 
evaluation 
- School teaching assignments 
in 2014-2015, 2015-2016, 
and 2016-2017 
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Research question Analysis methodology Data used 
and participation in 
mentoring program 
 
- School and community 
characteristics  
- 2015 PLANEA ELCE 
results 
- Mentoring program in 2015-
2016 
- Content analysis through 
codification process of 
teacher interviews  
- Semistructured interviews 
with teachers 
- Estimation of error and severe 
error rates in teacher selection 
- 2014 teacher entry 
examination  
- 2016 teacher performance 
evaluation 
Research Question 1 
What was the process used to allocate teaching posts in the state of Puebla, during the 2014 
teaching post competition? 
This research question was based on a review of documents informing on the rules and 
procedures of the school teaching allocation, and findings expanded with information provided 
by teachers during the interviews.  
In addition, a content analysis through a process of descriptive and analytical coding 
(Richards,& Morse, 2013) of the semistructured interviews with teachers was conducted, which 
first identified teacher experiences and opinions and then offered a more interpretative analysis 
of data, so as to expand and explain the findings from the document review.  
Research Question 2 
The original question was formulated as follows: 
What personal characteristics of teacher candidates were associated with passing the 
2014 national teacher entry examination and obtaining a teaching position in the state of Puebla? 
However, it was not possible to identify the personal teacher characteristics associated 
with obtaining a teaching position, which can only be associated with passing or not passing the 
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teacher entry examination. During the course of this research, it was clarified that obtaining a 
teaching position was dependent on various factors, beyond passing the entry examination 
(indirectly related to teacher personal characteristics). This was also dependent on the offer and 
demand of teaching positions; the timing in which positions were made available; the 
convergence of the merit and seniority principles in place to allocate the positions; and the 
respect of norms to allocate the positions, e.g., the teacher candidate rankings or the priority that 
graduates from teachers colleges have, among others. This process of obtaining a post is fully 
explained in Chapter 6 in the School Teaching Assignment Process section. Because of these 
reasons, Research Question 2 was amended as it follows, so this research question analyzes the 
personal teacher characteristics associated only with passing the teacher entry examination: 
What personal characteristics of teacher candidates were associated with passing the 
2014 national teacher entry examination? 
Research Question 2 was based on a multivariate regression analysis, using the OLS 
technique and Sample 1 data, comprised by the primary teachers in Puebla who took the 2014 
teacher entry examination. The following Equation 1 presents the regression model used. The 
dependent variable was the teacher entry examination results (TESTS), which combined Test 1 
and Test 2 scores. The explanatory variables were represented by teacher characteristics 
(T_CHA) that included tertiary education grades, age, teaching experience, number of times the 
test was taken, and type of teacher education institution attended.  




i = 	teacher 
TESTS = 	teacher	entry	examination	results  
T_CHA = 	teacher	characteristics 
ε = error 
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Research Question 3 
To what extent did the 2014 teacher entry examination predict teacher performance after 
2 years, controlling for the characteristics of teachers, students, schools and communities, and 
participation in the mentoring program for beginning teachers? 
Research Question 3 was based on three different statistical procedures: 
Strategy 1: Spearman and Pearson correlations. Coefficient correlations were 
calculated between test scores of the 2014 teacher entry examination and the 2016 teacher 
performance evaluation scores. This provided information on the direction and strength of the 
relationship between these two assessments, a good starting point to analyze the predictive 
validity evidence of the teacher selection. A correlational analysis has linearity assumptions that 
could mask the true relationship between measures.  
The framework used to analyze correlation coefficients was the one proposed for 
occupational settings, provided in Lindley (2001) and Bartram (1997), as cited in Coaley (2010) 
and shown in Table 5. 
Table 5 




coefficient Percentage of variance 
Inadequate <.2 <4% 
Adequate .2-.34 4-12% 
Reasonable .35-.44 13-15% 
Good .45-.54 16-29% 
Excellent >.55 >29% 
Source. Lindley (2001) and Bartram (1997), as cited in Coaley (2010) 
Strategy 2: Multivariate regressions. OLS regressions were conducted to assess the 
extent to which the 2014 teacher entry examination was able to explain the 2016 teacher 
performance evaluation. Two years elapsed between these two assessments, and control 
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variables at the teacher, student (reported at the school level), school, and community level were 
considered as moderating variables in the predictive validity evidence. This provided more 
sophisticated information on the relationship between the two assessments. However, this 
strategy had to meet linearity, normal distribution, no multicolinearity, and homoscedasticity 
assumptions.  
Equations 2 and 3 present the OLS regression models used to identify the effect of the 
2014 teacher entry examination on the 2016 teacher performance evaluation. Although the 
structure of data could have led to carry a multi-level analysis approach (teachers within schools, 
located in communities), it must be noted that there was no enough variance within schools to 
proceed with this approach, as few beginning teachers taught in schools. Equation 2 assessed the 
variability in the global performance evaluation score (PERFijk), dependent on the teacher entry 
examination scores (TESTSijk), teacher characteristics (T_CHAijk), school characteristics 
(S_CHAjk), and community characteristics (C_CHAk). Equation 3 varied from the previous one 
in the dependent variable, the performance evaluation instrument scores (PERF_INSTRijk), 
referring to the three evaluation instruments of the performance evaluation (exam, lesson plan, 
and portfolio). This equation included as independent variables all explanatory variables from 
Equation 2, except for the community characteristics, which had no statistically significant effect 
on these regressions, the 2015 diagnostic evaluation scores (DIAG_EVAij), and variables 
regarding the mentoring program (MENTORi).  
                  PERF$BC = β' +	β$TESTS$ + 	βDT_CHA$ + βES_CHABC + βFC_CHAC + ε$BC	.                     (2) 
 
PERF_INSTR$B = β' +	β$TESTS$ +	βDT_CHA$ + βEDIAG_EVA$ + βEMENTOR$ + βES_CHABC + ε$B	.  (3) 
 
        where: 
 
               i = teacher 
               j = school 
              k = community 
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       PERF = 2016 global performance evaluation score 
         PERF_INSTR = 2016 performance evaluation instrument scores 
     TESTS = 2014 teacher entry examination scores 
    T_CHA = teacher characteristics 
    S_CHA = school characteristics 
    C_CHA = community characteristics 
                        DIAG_EVA = 2015 diagnostic evaluation scores 
MENTOR = mentoring program variables 
																																		ε = error 
Strategy 3: Estimation of error and severe error rates in teacher selection. This 
innovative strategy was used because it provided validity evidence that was not constrained to 
linearity and normal distribution assumptions, and brought an innovative perspective from the 
Psychometrics field. The methodology was adapted from Scott-Clayton (2012) and Scott-
Clayton, Crosta, and Belfied (2014), so as to provide evidence to assess whether teacher 
candidates were accurately selected into the teaching career, using as external criteria for validity 
predicted measures of success and failure in the teacher performance evaluation.  
The strategy estimated the error and severe error rates in the teacher selection. This was 
done by comparing the predictions to succeed or fail the performance evaluation and the actual 
results of the 2014 teacher entry examination, which allowed for the identification of teachers 
that were (a) accurately selected, (b) accurately not selected, (c) overselected, or (d) 










Groups of Teachers Accurately or Erroneously Selected 
  Predicted to pass the performance 
evaluation 





(a) Accurately selected: Candidates who 
passed the entry examination and were 
predicted to also pass the teacher 
performance evaluation (being in the 
top 25%) 
(c) Overselected or false positives-type 
error I-: Candidates who passed the entry 
examination but were predicted to fail the 
teacher performance evaluation (being in 




(d) Underselected or false negatives-
type error II-: Candidates who did not 
pass the entry examination but were 
predicted to pass the teacher 
performance evaluation (being in the 
top 25%) 
(b) Accurately not selected: Candidates 
who did not pass the entry examination 
and were predicted to fail the teacher 
performance evaluation (being in the 
bottom 25%) 
This dissertation focused on identifying the underselected and overselected groups-false 
negatives and false positives in teacher selection. On the one hand, the accurately selected group 
(candidates who passed the entry examination and were predicted to pass the teacher 
performance evaluation) was the opposite of the underselected group (candidates who did not 
pass the entry examination, while predicted to succeed the performance evaluation). On the other 
hand, the accurately not selected group (candidates who did not pass the entry examination and 
were predicted to fail the performance valuation) was the opposite of the overselected group 
(candidates who passed the entry examination, while predicted to fail the performance 
evaluation). Furthermore, education systems must pay attention to avoid overselecting and 
underselecting candidates, with overselection being the worst outcome as explained below. 
The first step of this strategy was to predict teachers’ performance evaluation, which was 
considered the external criterion for validity. Based on the distribution of the global performance 
evaluation score in the sample studied,20 success and failure measures were defined, using a 
                                               
20  The distribution of the scores were used, given the low discriminatory level of the 2016 teacher 
performance evaluation and high concentration of candidates just above the cutoff.  
	 63	
restricted sample, which only included data for teachers that had both teacher entry examination 
and performance evaluation scores (those who were actually able to enter into the teaching 
career). The success and failure measures were identified for the global performance evaluation 
score and the lesson plan and portfolio scores, resulting in six predicted measures of 
performance: 
Success measures. 
• Being in the top 25% (75th percentile) of global performance evaluation score. 
• Being in the top 25% (75th percentile) of lesson plan score. 
• Being in the top 25% (75th percentile) of portfolio score. 
Failure measures. 
• Being in the lowest 25% (25th percentile) of global performance evaluation score. 
• Being in the lowest 25% (25th percentile) of lesson plan score. 
• Being in the lowest 25% (25th percentile) of portfolio score. 
The exam scores were excluded because of concerns regarding a biased understanding of 
the predictive validity evidence, given that the teacher entry examination and the exam 
instrument of the performance evaluation were similar in content and method. This is a concern 
of validity studies explained, further explored in the Chapter 7 findings. For this reason, the 
lesson plan and portfolio instruments that differed from Test 1 or Test 2 provided better validity 
evidence of the teacher entry examination.  
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A nonlinear probit model21 was used to calculate the probability of teachers being placed 
in failure or success measures of performance, looking to meet the assumptions of normality and 
independence of residuals. The model is described in Equation 4: 
Pr(Y$ = 1|TESTS$, T_CH$, INDIG_MODE$) = 	ϕV
β' + β*TESTS$ + βDTWXY$ +
βEINDIG_MODE$ + S_CHAB + 	ε$B
Z	.      (4)           
 
where: 
                                          
i = 	teacher 
j = 	school 
Y = 	success	and	failure	measures	of	the	performance	 
																																																																TESTS = 	teacher	entry	examination	scores  
																																																																T_CHA = 	teacher	characteristics	  
																																																			INDIG_MODE = 	indigenous	education	mode	  
                                                     				S_CHA = 	school	characteristics	  
ε = error 
Equation 4 showed that, conditional on the regressors, the probability of the outcome 
variable 𝑌a equals 1 is 𝜙, a cumulative distribution function of a linear combination of the 
regressors. In this case, the outcome variables were the success and failure measures of 
performance. The probit model calculated the probability of attaining them, based on the 
following regressors or predictors: (a) the teacher entry examination scores, including a dummy 
if teachers participated twice in the examination; (b) teacher characteristics, including tertiary 
education grades, age, mean teaching experience in public and private schools, the type of 
teacher education institution, tertiary education graduation year; (c) a dummy variable indicating 
if teachers entered the general or indigenous education mode; and (d) school characteristics that 
included funding source (from federal or state resources). 
                                               
21 The choice of a probit model over a logit model was simply for an easier interpretation of results. The 
probit strategy results could be easily understood in terms of marginal effects of the regressors (probability 
of changes in the outcome variable when the value of a regressor changes, holding constant all other 
regressors), instead of odds or ratios in the logit model. 
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The second step was to extrapolate the performance evaluation predictions to the whole 
sample studied, including the candidates who were not selected into the professional teaching 
service, based on the selected probit models. 
The third step was to compare the performance predictions against the actual teacher 
selection results, so as to identify the four groups indicated in Table 6, depending on accurate or 
erroneous selection into the teaching career. However, there was only a need to calculate the 
underselection and overselection error rates, defined as follows: 
The underselection error rate is the average prediction probability of attaining the 
success measures (being in the top 25% or 75th percentile of global performance evaluation, 
lesson plan, or portfolio scores) for candidates who actually did not pass the teacher entry 
examination (i.e., who obtained less than 100 points on any of Test 1, Test 2, or Test 3). The 
overselection error rate is the average prediction probability of attaining the failure measures 
(being in the bottom 25% or 25th percentile of global performance evaluation, lesson plan, or 
portfolio scores) for candidates who actually passed the teacher entry examination (i.e., who 
obtained at least 100 points on Test 1, Test 2, or Test 3). The severe error rate is simply the sum 
of the underselection and overselection rates. 
In all research questions, findings from the documentary review and teacher interviews 
are presented in the results (see Chapters 4, 5, 6, and 7) along with the quantitative findings. This 
data specially contributed to the analysis of teacher deployment (Chapter 6) and provided a 
nuanced personal perspective of interviewed teachers. Quantitative and qualitative conclusions 
were merged in the discussion in Chapter 8.  
Descriptive Statistics 
This section offers a descriptive analysis of the, with the aim of reviewing and 
understanding the data used. It is organized by level, first describing teacher characteristics, then 
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school characteristics (including student learning outcomes reported at the school level), and 
finally community characteristics.  
Teacher Characteristics 
Table 7 includes the main teacher characteristics and shows that the majority of teacher 
candidates were young, an average of 26 years old when they passed the teacher entry 
examination. On average, they graduated from a teacher education institution in 2011 and 
obtained a mean GPA or grades of 8.5 (on a scale of 1 to 10). As expected, teacher candidates 
had on average only a few years of prior teaching experience: 7 months in public schools and 11 
months in private schools. In fact, 64% of candidates had no previous teaching experience in 
public schools and 83% had no experience in private schools. Just over half of the teachers 
(55%) had no previous teaching experience at all, and 20% had 1 year (regardless of the type of 
school), 10% two years, and the 15% remaining had between 3 and 28 years (these are mainly 
teachers who work in private schools and wanted to enter the public school system which offers 
more attractive benefits, and sometimes higher salaries). 
Table 7 
Selected Continuous Teacher-Level Variables 
Variable Obs. Mean Min. Max. SD 
Age (years) 1262 26.39 20.00 50.00 5.50 
Grades (out of 10) 1166 8.55 6.80 9.97 0.57 
Graduation year 581 2011 1985 2014 4.18 
Teaching experience in public schools (months) 1166 7.12 0 199.00 18.17 
Teaching experience in private schools (months) 1166 10.82 0 341.00 34.12 
Teaching experience in public schools (years) 1166 0.59 0 16.58 1.51 
Teaching experience in private schools (years) 1166 0.90 0 28.42 2.84 
Teaching experience public and private (months) 1166 17.94 0 341.00 38.44 
As shown in Figures 3 and 4, the distribution of teachers with experience was skewed to 
the left, showing little teaching experience. In public schools, 22% of candidates had up to 1 year 
of experience, 12% between 1 and 5 years, and only 2% more than 5 years (up to 16 years). In 
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private schools, 4% of candidates had up to 1 year of experience, 6% between 1 and 5 years, and 
only 7% more than 5 years (up to 28 years). 
  
Figure 3. Previous teaching experience in public schools (in years). 
 
Figure 4. Previous teaching experience in private schools (in years).  
Table 8 shows that the majority of teacher candidates were women, with 74% being 
women and 26% men. In 2014, the teaching post competition was accessible to two groups: one 
for candidates trained in escuelas normales [teachers colleges] and other for candidates with a 
tertiary education degree from any university. Fifty-seven percent of candidates were trained in a 
teachers college and 43% in universities. Regarding the specific teacher education institution, the 
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most frequent one was the Universidad Pedagógica Nacional [National Pedagogic University 
(UPN)] Puebla campus, with 21% of candidates trained by this institution, followed by 11% 
from a public teachers college and 8% from a private one. For the rest of the institutions see 
details in Table 8. 
Table 8 




School-level data collected included the average number of teachers, pupils, and 
classrooms within a school. Table 9 shows that schools had on average 10 groups, 10 teachers, 
and 324 pupils, implying an average pupil-teacher ratio of 32. In addition, 92% of schools 
offered classes during mornings, and 8% in the evenings. Regarding the funding source, 68% of 
schools were funded with federal resources, and 32% with state resources.  
Table 9 
Variable Frequency % 
Women 930 73.69 
Men 332 26.31 
Teacher education from teachers college 715 56.66 
Teacher education from university 547 43.34 
UPN Puebla campus 270 21.39 
Other teachers college 189 14.98 
Public teachers college 138 10.94 
Private teachers college 103 8.16 
UPN Teziutlan campus 94 7.45 
BINE 71 5.63 
UPN Tehuacán campus 51 4.04 
Rural teachers college 41 3.25 
Superior Normal School  37 2.93 
Any university 29 2.3 
Urban teachers college 17 1.35 
Other institution 126 9.98 
Note. BINE means Benemérito Instituto Normal del Estado [Distinguished 
State’s Normal Institute]  
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Selected School Characteristics 
Variable Obs. Mean Min. Max. SD 
Teachers 510 10.09 1 36 6.03 
Pupils 510 324.41 13 1378 244.41 
Classrooms 510 10.12 1 36 6.02 
Spanish (Level 1)  508 53.29 0 100 21.84 
Spanish (Level 2) 508 29.70 0 86.15 13.37 
Spanish (Level 3) 508 13.42 0 74.3 11.56 
Spanish (Level 4) 508 3.58 0 100 6.80 
Math (Level 1) 508 55.97 0 100 22.11 
Math (Level 2) 508 19.52 0 71.4 10.03 
Math (Level 3) 508 15.45 0 70.7 11.60 
Math (Level 4) 508 9.06 0 87 11.24 
 
Table 9 also shows the percentage of students at the various performance levels in 
Spanish and math, aggregated at the school level, from the standardized assessment PLANEA-
ELCE. Beginning teachers were assigned to schools with low performing students: Schools had a 
majority of students (53%) scoring in the lowest Level 1 in the Spanish test, and only 4% of 
students in the highest Level 4. For the math test, 60% of students scored at the lowest Level 1 
and 9% at the highest Level 4.  
Data at the school level also included the school teaching assignments. An analysis of 
these data in Table 10 shows that during the first year in service (2014-2015 school year), 510 
teachers were assigned to 410 different schools. By the third year (2016-2017 school year), 495 
teachers were assigned to 387 schools. Data for the second year (2015-2016 school year) were 
incomplete, with information on only 345 teachers. This distribution of teachers to schools meant 







Distribution of School Teaching Assignments 
School year Teacher distribution by school 
First year (2014-2015) 
510 teachers in 410 different schools: 
- 327 schools with one teacher 
- 69 schools with two teachers 
- 11 schools with three teachers 
- 3 schools with four teachers 
Second year (2015-2016*) 
345 teachers in 289 different schools: 
- 246 schools with one teacher 
- 32 schools with two teachers 
- 9 schools with three teachers 
- 2 schools with four teachers 
Third year (2016-2017) 
495 teachers in 387 different schools: 
- 308 schools with one teacher 
- 58 schools with two teachers 
- 16 schools with three teachers 
- 3 schools with four teachers 
- 1 school with five teachers  
- 1 school with six teachers 
Note. Data for the 2015-2016 school year were not available for all teachers 
Community Characteristics 
Data at the community level show that slightly more than half of the teachers (54% 
averaging the first and second year) were deployed to urban communities during their first 2 
years of teaching. A high percentage of them (47%) went to rural communities (see Table 11). 
Table 11  
Selected Community Characteristics (Dichotomous Variables) 
Variable Frequency Percent Cumulative percent 
Urban (first year) 305 59.92 59.92 
Urban (second year) 162 46.96 46.96 
Rural (first year) 204 40.08 100 
Rural (second year) 183 53.04 100 
 
Table 12 shows that teachers were assigned over their first 2 years of teaching to schools 
in municipalities with a majority (59%) of inhabitants living in small localities (smaller than 
5,000) or low-density communities. The majority of these communities were poor, as measured 
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by the margin degree index (0.16), capturing nine deficiencies in four areas: education, housing 
conditions, income, and locality conditions. Other poverty variables demonstrated the same, that 
teachers were assigned to communities in which an average of 74% of the population lived in 
poverty and 28% in extreme poverty. These communities had a relatively equal income 
distribution, with a mean of .42 for the Gini coefficient.  
Table 12 
Selected Community Characteristics (Average of First 2 Years Continuous Variables) 
Variable Obs. Mean Min. Max. SD 
Population density 510 58.62 1.17 100.00 35.20 
Margin index 510 0.16 -1.62 2.43 0.99 
Poverty 510 74.11 37.47 93.93 15.50 
Poverty (extreme) 510 28.29 4.81 62.20 15.52 
Gini coefficient 510 32.34 14.85 50.82 9.52 
Educational delay 510 0.42 0.34 0.52 0.04 
Literacy rate 510 82.87 57.70 96.10 9.82 
Attainment 510 6.65 3.80 10.30 1.76 
Indigenous language 510 22.23 0.10 98.80 29.03 
Indigenous household 510 28.80 0.30 99.80 32.37 
Distance to municipal capital  510 11.23 0.01 86.70 13.98 
Distance to Puebla city 510 111.46 0.00 257.00 66.81 
The education attainment of the communities to which teachers were assigned was low. 
The average literacy rate was 83%, and the average schooling was 7 years of education, which 
means that people completed primary education and only 1 year of lower secondary school. On 
average, 32% of the population in these communities had an educational delay, measured by 
people of 15 years old and more who had not yet accomplished lower secondary school. 
Communities to which teachers were assigned had a relatively high number of indigenous 
households (28%) and population speaking an indigenous language (22%). Teachers were 
assigned to schools located an average of 11 kilometers from the municipalities’ capitals, and 
they were located in communities far away from the Puebla city, the capital of Puebla state, with 
an average distance of 111 kilometers.  
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CHAPTER 4: ASSESSMENTS RESULTS 
This chapter presents the results of this research, regarding the descriptive statistics 
relative to the teacher entry examination and the performance evaluation, as well as the 
diagnostic evaluation and the data reported regarding the mentoring program. It also includes an 
analysis of variance of the teacher entry examination results, according to the test version 
(ordinary or extraordinary) and number of times taken, education mode (general or indigenous 
education), test access (whether candidate was trained at a teachers school or at a university), and 
type of teacher education institution. In addition, at the end of each subsection there is a 
summary of the interviewed teachers’ opinions regarding the evaluation steps and mentoring 
program.  
Results of the Teacher Entry Examination 
The teacher entry examination was first implemented nationwide in July 2014 (ordinary 
test) and in December 2014 (extraordinary test) in states that did not have enough ideal 
candidates to satisfy teacher demand, like in the case of Puebla. In this state, 60% of teachers in 
Puebla took the teacher entry examination only once (53% took the ordinary test, and 7% took 
the extraordinary test only once); while 40% took both.  
Teacher Entry Examination Scores  
The first section of Table 13 shows the results from the two versions of the teacher entry 
examination. On average, the extraordinary test results were slightly higher than the ordinary test 
results, with a mean score of 101 for the extraordinary Test 1, 99 for the extraordinary Test 2, 
and 118 for the extraordinary Test 3, compared to a mean score of 101 for the ordinary Test 1, 98 
for the ordinary Test 2, and 111 for the ordinary Test 3. An analysis of variance is described in 




Results of the 2014 Teacher Entry Examination 
Variable Mean p50 p75 p90 Min Max SD 
Raw results 
Ordinary test scores (1,178 observations) 
Test 1 100.97 101 105 108 84 115 5.33 
Test 2 98.01 98 101 103 83 111 4.46 
Test 3 111.22 114 130 137 60 146 21.78 
Extraordinary test scores (591 observations) 
Test 1 101.29 102 104 107 60 111 4.87 
Test 2 98.76 99 102 103 60 111 4.14 
Test 3 117.52 121.5 133 141 66 146 20.20 
Combination of ordinary and extraordinary tests 
Highest test scores (1,262 observations) 
Sum of Test 
1 + Test 2* 200.71 202 207 211 120 223 8.83 
Test 1 101.68 102 105 108 60 115 5.25 
Test 2 99.03 100 102 104 60 111 4.42 
Test 2 114.18 118 133 139 60 146 21.89 
First-Time scores (1,262 observations) 
Sum of Test 
1 + Test 2* 198.90 199.5 205 210 120 223 9.08 
Test 1 100.87 101 105 108 60 115 5.42 
Test 2 98.03 98 101 103 60 111 4.56 
Test 3 111.46 114.5 130 137 60 146 21.96 
Average test scores (1,262 observations) 
(Sum of 
Test 1 + 
Test 2) / 2* 199.84 200.50 205.50 213.00 120 223.00 8.71 
Test 1  101.29 101.50 105.00 109.00 60 115.00 5.13 
Test 2  98.55 99.00 101.00 105.00 60 111.00 4.30 
Test 3  112.78 117.00 131.00 141.00 60 146.00 21.35 
Note. *These variables only combine Test 1 and Test 2 scores because Test 3 was only administered to 
candidates who wished teaching to indigenous peoples, while Test 1 and Test 2 was administered to all teacher 
candidates. The average of all test scores calculates the mean of ordinary and extraordinary Test 1 and Test 2 
scores. The possible scale for Test 1, Test 2, and Test 3 is 60 to 170 points, which means that the sum of Test 1 
and Test 2 scores will be in a scale of 120 to 340 points. 
To continue the analysis, there was a need to combine the ordinary and extraordinary test 
results. For this, three combination scenarios were used, which are shown in the second section 
of Table 13 and explained below:  
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• Highest scores: The highest earned scores and considers the scores from the second 
time the teacher entry examination was taken (the extraordinary test scores) in the case of twice 
test takers and the only available scores for those who only took it once (ordinary or 
extraordinary test scores). This is basically the scores used by authorities to judge whether a 
candidate passed the teacher entry examination, and widely used therefore in this study. 
• First-Time scores: Scores from the first time the test was taken (ordinary or 
extraordinary test scores) for all test takers. 
• Average scores: Results from averaging the ordinary and extraordinary test scores. 
As expected, the highest scores were slightly higher than the scores obtained the first 
time the teacher entry examination was taken, with 102 being the average highest earned score 
for Test 1, 99 for Test 2, and 114 for Test 3, compared to an average first-time score of 101 for 
Test 1, 98 for Test 2, and 111 for Test 3. The following section analyzes whether candidates who 
passed the test twice were truly better test takers than once-takers.  
Differences in test scores by test version and number of times taken. An analysis of 
variance was conducted to determine if there were statistically significant differences in the 
teacher entry examination scores, based on the version of the test taken and the number of times 
the test was taken. Table 14 shows that compared to candidates who only took the ordinary 
version, those who only took the extraordinary version scored on average 3.6 points lower 
(Regressions 1 to 3). These results were statistically significant, and the coefficient was the same 
in the three regressions, regardless of the dependent variable used. According to the authorities, 
the ordinary and extraordinary tests had the same difficulty level and structure; only the 
questions varied. This suggests that the observed differences may have resulted from the varying 
characteristics of the test takers. Since those taking the ordinary version applied on time, it is 
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possible that personal characteristics such as degree of motivation and organization influenced 
the results.   
The next phase of the analysis examined the performance of the group who participated 
in both test versions. Regression 1, which considers the highest score, showed that although data 
were not statistically significant, completing both test versions resulted in a lower score for 
twice-takers, compared to those who only participated in the ordinary test. Regression 3, which 
considers the average score of both versions, found lower results for twice-takers, compared to 
those who only participated in the ordinary test. However, twice-takers performed better than 
those completing only the extraordinary test, who got the lowest results among the three groups. 
Results were statistically significant at 5%. Finally, Regression 2, which considers candidates’ 
first-time score, is logical: Those participating in both tests got lower results than those who 
completed only one test (either the ordinary or extraordinary test). This makes sense given that 
twice-takers likely earned low scores on their first examination attempt, which was the reason 
why they took the examination a second time. 
A simpler way of comparing the different tests takers is to compare only two groups: 
those who took the test twice against those who took it once. This is done in Regression 4 (see 
Table 14), which considers the average scores for twice-takers. This analysis found that twice-
takers scored an average of 2.6 points lower than those who only took the examination once, and 
this difference was statistically significant. 
In summary, taking the exam twice was not correlated with higher scores. Twice-takers 
scored lower on average than once-takers. Those who only completed the ordinary test achieved 
higher scores than those who only took the extraordinary test and than twice-takers, probably as 




Test Scores by Test Version and Number of Times Taken (ANOVA) 
 
Differences in Test 1 and Test 2 scores by test version taken. An analysis of variance 
was also done to compare scores between Test 1 and Test 2, by the test version taken. Results are 
shown in Table 15. The same pattern was found as for the aggregated scores: Those participating 
in both ordinary and extraordinary versions achieved lower scores than those who only 
participated in the ordinary test version, scoring 1.4 points less on Test 1 and 1.6 points less on 
Test 2. Also, those who only completed the extraordinary test achieved the lowest scores, scoring 
3.3 points less on Test 1 and 1.7 points less on Test 2, compared to those who only took the 
ordinary test.  
These results call for comparing the level of difficulty between Test 1 and Test 2. The 
quantitative analysis shows that, on average, Test 2 results were lower than Test 1 results. On the 
opinion of interviewed teachers, Test 2 was more difficult. However, a proper analysis would 
require to conduct an item response theory analysis. 
 (1) (2) (3) (4) 








Ordinary  0.00 0.00 0.00  
 (.) (.) (.)  
Extraordinary -3.61*** -3.61*** -3.61***  
 (1.02) (1.01) (0.99)  
Ordinary and 
extraordinary 
-0.84 -5.42*** -3.01***  
(0.52) (0.52) (0.50)  
Tested once    0.00 
    (.) 
Tested twice    -2.61*** 
    (0.49) 
_cons 201.29*** 201.29*** 201.29*** 200.89*** 
 (0.34) (0.34) (0.33) (0.31) 
adj. R2 0.009 0.081 0.030 0.021 
N 1261 1250 1262 1262 
Note. Ord. means ordinary examination and ext. extraordinary examination. Standard errors listed 
in parentheses. 
*** p < 0.001. 
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Table 15 
Test 1 and Test 2 Scores by Test Version Taken (ANOVA) 
 (1) (2) 
 Test 1 Test 2 
Ordinary  0.00 0.00 
 (.) (.) 
Extraordinary -3.33*** -1.71** 
 (0.66) (0.57) 
Ordinary and Extraordinary  -1.39*** -1.62*** 
(0.33) (0.29) 
_cons 102.02*** 99.27*** 
 (0.22) (0.19) 
adj. R2 0.026 0.025 
N 1262 1262 
Note. Ord. means ordinary examination and ext. extraordinary examination. 
Standard errors listed in parentheses. 
** p < 0.01, *** p < 0.001 
Differences in test scores by education mode. Table 16 presents the ANOVA results for 
the education mode of candidates, either general mode or indigenous mode. Results showed that 
indigenous mode candidates scored lower than their general education peer by an average of 1.6 
points.  
Table 16 
Test Scores by Indigenous Education Mode (ANOVA) 
 (1) 
 Highest test scores 
General education 0.00 
 (.) 




adj. R2 0.005 
N 1261 
Note. Standard errors listed in parentheses. 
** p < 0.01, *** p < 0.001 
Differences in test scores by test access and type of teacher education. Table 17 
shows the analysis of variance results performed on test scores and the type of access to the 
teacher entry examination, as candidates from teachers colleges had preference in the ranking of 
	 78	
teachers. The other type of access was for candidates coming from any other tertiary education 
institution. Results showed that participants from teachers colleges performed better than their 
university peers. On average, a graduate from a teachers college scored 2.7 points more than a 
graduate from a university. 
Table 17 
Test Scores by Test Access (ANOVA) 
 (1) 
 Highest test scores 
Universities 0.00 
 (.) 




adj. R2 0.022 
N 1261 
Note. Standard errors listed in parentheses. 
** p < 0.01, *** p < 0.001. 
 
The type of institution candidates graduated from mattered in terms of scores on the 
teacher entry examination. Regression 1 in Table 18 shows that graduates from teachers colleges 
scored higher than those from the UPN or other institution. However, the highest scores on the 
teacher entry examination belonged to those candidates coming from the Benemérito Instituto 
Normal del Estado [Distinguished State’s Normal Institute, BINE], a prestigious public 
institution. On average, a graduate from BINE obtained 6.6 points more than a graduate from a 
teachers college. A more detailed regression (Regression. 2) showed that actually BINE 
graduates were the best test performers among graduates from any education institution. The 
second-best test performers were graduates from UPN in Teziutlán and Puebla. Finally, 





Test Scores by Type of Teacher Education (ANOVA) 
 (1) (2) 
 Highest test 
scores 
Highest test scores 
Teachers colleges 0.00  
 (.)  
UPN -1.95***  
 (0.53)  
Other -2.62**  
 (1.00)  
BINE 6.60*** 0.00 
 (1.05) (.) 
Public teachers college  -5.65*** 
  (1.22) 
Private teachers college  -5.59*** 
  (1.29) 
Superior Normal School  -4.74** 
  (1.69) 
Urban teachers college  -6.84** 
  (2.25) 
Rural teachers college  -6.69*** 
  (1.64) 
Other teachers college  -7.46*** 
  (1.16) 
UPN campus Puebla  -8.93*** 
  (1.11) 
UPN campus Teziutlán  -9.07*** 
  (1.31) 
UPN campus Tehuacán  -5.72*** 
  (1.53) 
Any university  -11.37*** 
  (1.84) 
Other  -8.26*** 
  (1.24) 
_cons 201.35*** 207.96*** 
 (0.34) (0.99) 
adj. R2 0.055 0.065 
N 1165 1165 
Note. Standard errors listed in parentheses. 
** p < 0.01, *** p < 0.001. 
Teachers’ Opinions of the Teacher Entry Examination  
According to the interviews conducted, the teacher entry examination represented for 
many candidates a unique opportunity to access the public school system, which was deemed to 
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offer more benefits than the private school system. In the past, not having personal connections 
to obtain a teaching post, or between 80,000 to 150,000 Mexican pesos (4,000 to 7,500 U.S. 
dollars) to "buy" a teaching post, impeded qualified candidates from teaching in public schools. 
However, the introduction of the teacher entry examination in 2014 opened the doors to public 
school posts to anyone who meets the requirements. This has provided important professional 
and personal opportunities to the cohorts of teacher candidates graduating after Mexico's 2013 
education reform. For example, one teacher interviewed as part of the present study described 
becoming financially independent from her abusive husband, and another detailed how she was 
now able to live with her baby daughter and family after getting a teaching job close to her 
home. 
Another positive effect of the teacher entry examination relates to the professionalization 
of teachers, which may contribute to increasing the prestige of the teaching career. Teacher 
participants pointed out that the preparation needed to pass the examination often involved 
updating their knowledge. They also referred to the pride they felt from passing the examination 
and achieving the standards of an ideal teacher. In addition, the teacher entry examination was 
described as being difficult, long, tiring, and offering confusing response options and 
overlapping questions. Test 2, on teaching ethics, teacher participation in the school and 
community, and continuing education, was considered by all participants to be more difficult 
than Test 1 on pedagogical and subject-matter knowledge. Perhaps this is only the result of the 
content of Test 2 being less commonly taught in teacher education programs.  
Participants had two criticisms of the first teacher entry examination. One criticism had to 
do with the recommended readings. Some teachers reported that these references were not 
always useful and that the list omitted important resources. They also expressed that the list 
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needed to be available earlier because of the time involved in reading such lengthy and 
sophisticated works.  
The other complaint was related to the disorganization around the teacher entry 
examination, especially regarding the additional Test 3, the indigenous language test. Test 1 was 
given to all of the test takers on the same morning, and Test 2 to all of test takers that same 
afternoon. However, they were not able to leave the premises, not even to look for food during 
the break after some testing sites ran out of food and water. No one was able to leave the place, 
not even pregnant women. In addition, the test booklet had bright red pages with questions in 
black font, making some candidates dizzy after several hours of test taking. The very next day, 
the indigenous education teacher candidates had to pass Test 3. According to the information 
provided by the participants, this test started 3 to 5 hours late and ended between 2 a.m. and 5 
a.m. on the third consecutive day of testing. In some locations, it was raining heavily and there 
was no electricity. At other sites, it was hot with poor ventilation.  
An additional problem with Test 3 was that the material was not organized in a way that 
examiners who spoke a particular indigenous language administered the test for that language. 
Also, the exam required that after the written section, teacher candidates had to individually pass 
an oral section scored by three examiners, and a shortage of examiners made this process extra 
time consuming. This was a problem in all states, but in Puebla the situation was exacerbated 
because there were approximately 32 different indigenous languages tested on the same day.  
Teachers were also interviewed about the efficacy of a written test to select “ideal” 
teachers. Most participants agreed that this was a better approach than previous discretionary 
practices. Participants had a favorable opinion of basing teacher selection on candidates’ 
knowledge. However, some of them indicated the need to take into account additional 
information, such as candidates’ motivation, expectations of the profession, future plans, and 
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something more personal that could indicate candidates’ desire to teach. Some highlighted this 
could be in the form of an interview. A teacher proposed including a psychological filter to 
assess candidates’ abilities to work with children.  
Results of the Formative Evaluation and Support Mechanisms 
Diagnostic Evaluation Scores 
 The diagnostic evaluation was administered at the end of the 2014-2015 school year. It had 
the formative purpose of identifying areas for improvement regarding teaching and learning 
processes in the classroom (Section A in the evaluation) and school management (Section B). 
Table 19 indicates the diagnostic evaluation results, indicating that only 36% of teachers evaluated 
got “suitable” results (or attained the minimum score) in Section A, and 26% in Section B. 
Table 19 
Results of the 2015 Diagnostic Evaluation 
Performance level Frequency Percent 
Section A  
Teachers at a basic level 324 63.91 
Teachers at a suitable level 183 36.09 
Section B  
Teachers at a basic level 373 73.57 
Teachers at a suitable level 134 26.43 
National and state authorities recognized nonetheless that this first diagnostic evaluation was 
not very helpful in identifying the specific training needs of teachers. As a result, the evaluation 
was practically not considered, and the training workshops offered to all teachers during their 
second year, focused on preparing them for the performance evaluation, instead of strengthening 
the areas assessed in the diagnostic evaluation. 
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Results of the Mentoring Program 
During the probationary period of two years, all teachers in the country were offered two 
support mechanisms that were at the end focused on helping teachers pass their performance 
evaluation: a mentoring program, and in-service teacher training. 
The mentoring program was stipulated in the Teaching Professional Service Act, in principle, 
for the duration of the first two years in the teaching career. The idea was to pair beginning teachers 
with more experienced teachers in their school or school district, to help and assess them. The 
program was supposed to support teacher training and performance so new teachers could more 
readily adapt to their new positions and help them to stay in the profession, as well as to foster a 
culture of assessment in schools, oriented to teaching practices that increase student learning (SEP, 
2014b). Three main components were included in the program: A working plan agreed by the 
mentee and mentor; at least three classroom observations (with the protocol chosen by the mentor); 
and working meetings between mentee and mentor (no guidelines on their modality or number 
suggested were provided). 
In an effort to systematize the program, it was the Ministry of Education at the national 
level, through the National Coordination of the Teaching Professional Service, that organized the 
program rules and decided the payment of mentors (3,300 Mexican pesos per 9 months and per 
mentee up to a maximum of three mentees), which meant up to 89,000 Mexican pesos (4,500 
U.S. dollars) per year. Three main problems were however faced. 
The first problem had to do with logistics. There were not enough experienced teachers to 
mentor beginning teachers, thus the director or school district supervisor was mandated to 
become mentor but often did not have the time to successfully fill this role.  
The second problem was that the program started late, leaving the majority of all 
beginning teachers in Puebla without a mentor during their first year.  During the second year, 
	 84	
more effort was put into the state of Puebla to match each beginning teacher with a mentor, 
resulting in 64% of beginning teachers having access to the mentoring program, as shown in 
Table 20. Still, a high number of new teachers were left without the support they needed.  
The third problem was that the quality of the mentoring program was not homogenous 
among teacher pairs, since there were no clear directions on many details of the program, nor 
standardized forms provided to follow up the results of the program, despite three assessments 
required: Three monitoring reports on results of the program; one report on the classroom 
observations conducted; and an evaluation of the mentoring relationship and its effectiveness.  
In addition, during the second year there was no fidelity in the implementation of the 
mentoring program. The majority of teachers (98%) had held working meetings, but only 25% 
had a working plan and only 25% conducted classroom observations (see Table 20). The length 
of the program also varied, and the average duration was 4.5 months, with a range from 2 to 10 
months, not always the whole school year.  
Table 20 
Results of the Mentoring Program During the 2015-2016 School Year 
Variable Category Frequency Percent 
Mentor program 
access 
No 184 36.08 
Yes 326 63.92 
Maximum number 
of mentees by 
mentor 
1 53 4.20 
2 94 7.45 
3 179 14.18 
n.i. 936 74.17 
Working plan 
No 6 0.48 
Yes 320 25.36 
n.i. 936 74.17 
Classroom 
observations 
No 11 0.87 
Yes 315 24.96 
n.i. 936 74.17 
Working meetings 
0 5 1.53 
1 321 98.47 
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Variable Category Frequency Percent 
Type of in-service 
teacher training 
None 3 0.92 
Workshop at teacher center 189 57.98 
Course at UPN 37 11.35 
Both 97 29.75 
Note. n.i. stands for no information 
In-Service Teacher Training 
The other support mechanism available nation-wide was in-service teacher training. Two 
kinds of workshops were offered. One type of workshop focused on the following: teaching 
practices, the regulatory education framework and school regulations, and philosophical 
principles-a workshop that was mandatory for all teachers. The other type of workshop was for 
teachers who demonstrated weaknesses on the diagnostic evaluation, focused on planning, 
assessment, and teaching-learning processes, but all teachers ended up taking it, and basically 
prepared them for their performance evaluation. These workshops were organized in 4 weekly 
sessions, with 6 hours in a classroom and 4 hours of individual study at home per week. They 
were either offered at a Centro de Asistencia Técnica a la Escuela Poblana [Center of Technical 
Assistance to the Puebla School, CATEP], also called teacher center, or at a UPN campus. As 
Table 20 indicates, 58% of teachers took the workshop at a teacher center, 11% at the UPN, and 
30% at both sites. 
The state of Puebla intended to consolidate the training opportunities by training a body of 
teacher trainers. In 2015, the Servicio de Asistencia Técnica a la Escuela [Service of Technical 
Support to Schools, SATE] was created, following the 2013 education reform’s mandates. The 
SATE was in charge of organizing a body of teacher trainers at the state level, with the help of 
the Universidad Popular Autónoma del Estado de Puebla [Puebla State Popular Autonomous 
University, UPAEP], which certified 65 selected people, out of 180 people recommended by the 
SEP in Puebla, in 2015-2016, and 100 people in 2016-2017. However, educational authorities 
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considered that these certified people had a more academic background, have sufficient 
knowledge of the education system or the school context. 
Since then, the mentoring program has changed. The SEP in Puebla understood the need 
to strengthen the relationship between mentors and mentees and completely redesigned the 
process of assigning a mentor, starting in the 2017-2018 school year, which is now an example 
for other states in the country. It is not anymore in the logic of pairing volunteers to beginning 
teachers, hoping the demand of mentors is matched on time. Instead, schools purposefully match 
mentors with teaching posts in advance. The information on vacant teacher posts is known 
before the start of a school year, before a teacher candidate selects a school teaching assignment. 
Matching a mentor to a post ensures that when a beginning teacher arrives at a school, this 
teacher is already assigned a mentor. If a school teaching assignment becomes available after the 
beginning of a school year, then authorities may select mentors from the pool of certified 
volunteer mentors. With this, universal access to the mentoring program is expected to be 
attained by the 2018-2019 school year. In 2017-2018, at least 97% of beginning teachers were 
assigned a mentor. 
In addition, the SATE designed the necessary forms to report the different aspects of the 
mentoring program, in an effort to standardize and improve its quality. These include forms for 
the working plan; classroom observations; self-evaluation by the mentor; evaluation of the 
mentee by the mentor; reports on program results; and the final report signed by mentor, mentee, 
school director, school district supervisor, and teacher center manager. The mentor program is 
also now standardized to include three classroom observations guided by a rubric, but there is no 
number of suggested working sessions.  
The development of mentors as a horizontal teacher promotion, and in a way creating a 
mentoring career, was fostered in Puebla. Teacher centers are now responsible for the training 
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and follow-up of mentors. Mentors who are experienced teachers and who know the education 
system, the school context, and teacher needs are provided with a workshop of 15 hours at the 
teacher center. These workshops are continually available since mentor hiring is ongoing. The 
UPAEP also offers a certification program of 120 hours to develop mentoring skills, so as to 
better provide feedback and assessment between peers, but only those who achieve a minimum 
score in the program can become certified mentors of beginning teachers. Currently, mentors 
have to report monthly to the teacher center through an on-line platform and provide evidence of 
beginning teacher progress. Today, there are 1,841 mentors in Puebla who are available for basic 
education and upper secondary education. 
Teachers' Opinions of the Mentoring Program 
Opinions on the usefulness of the mentoring program were mixed, which was expected 
given the heterogeneity in support received through this program that mainly focused on 
preparing teachers for their performance evaluation. On the one hand, as explained in the section 
regarding Teachers’ Opinion on the Performance Evaluation, some teachers interviewed were 
able to create study networks and groups in preparation for the performance evaluation, fostered 
by the mentoring program. Other teachers were able to piece together a cohesive support group 
who met on a regular basis (usually one to three times a week for a half an hour to an hour), 
conducted classroom observations (five to 10 observations per year), and provided feedback on 
teaching practices. These groups used a diversity of tools, including rubrics created by the 
teachers, recognized protocols (e.g., Stallings), cellphone recordings to comment on practice, 
laptops and projectors to present and discuss information, and WhatsApp to facilitate 
communication.  
A teacher who engaged in such enriching mentoring activities described that she felt that 
passing her performance evaluation was an accomplishment for both her and her mentor. This 
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mentor used a variety of tools and was in the same school so mentoring sessions took place 
during working hours. Another teacher, whose mentor was also in the same school, was observed 
10 times during her first year and five times during her second year. These observations always 
included an assessment rubric, recordings of classes, and discussion and reflection on classroom 
practices. For another teacher, beyond passing the performance evaluation, the mentoring 
program was useful for improving her ability to develop effective lesson plans. 
On the other hand, many teachers interviewed were disappointed by the lack of quality in 
the mentoring program. Two teachers mentioned how they did not receive any feedback 
following their classroom observations. Another teacher said her mentor was the asesor técnico 
pedagógico [technical pedagogical adviser, ATP] and that this experienced teacher had no idea 
how to didn't know how to establish and further a professional mentor-mentee relationship. 
Another mentioned that the mentoring was only on paper because there was never any work plan 
or classroom observations, and another teacher mentioned how her mentor never held any 
working sessions. For the latter teacher, the peer study groups in which she participated were 
more helpful than her mentor. One more teacher mentioned the mentor was only helpful to 
clarify information, but not really to guide her in her practice.   
In one case, the mentoring program was not successful because mentee and mentor were 
faraway, making too difficult to get together using public transportation, and being only able to 
meet few times in a year. Another teacher said she couldn't readily meet with her mentor because 
her mentor lived in another city.  
More importantly, 36% of teachers had no access to a mentor even in the second year in 
service. Two teachers mentioned they went to the SEP to be assigned a mentor, but they were not 
successful. Another teacher who also was not assigned a mentor looked for support from a more 
experienced teacher in the same school but could not get the help she needed. These teachers 
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were frustrated by their lack of access to the mentoring program. However, the majority of 
teachers interviewed who did not have access to the program did not feel this created a 
disadvantage in their performance evaluation. 
Finally, opinions on the in-service teacher training opportunities were also mixed. Two 
teachers mentioned that the workshops at the teacher centers were useful to access to some 
information they ignored, while two others mentioned they were not valuable. One former 
teacher mentioned that the in-service teacher training was totally useless because the information 
presented was not included in the performance evaluation. An additional complaint was that the 
training lacked engagement and involved sitting in front of a projector for 6 hours a week. One 
teacher highlighted the inconsistent quality of the in-service training: One workshop taken in 
Puebla city regarding the portfolio was very good, but another taken in Atlixco regarding the 
lesson plan was not.  
Results of the Performance Evaluation 
The performance evaluation was administered from June to July 2016, after two years 
teachers were in service. Based on the scores of three evaluation instruments (the exam, the 
lesson plan, and the portfolio), a global performance evaluation score was calculated (see INEE, 
2016a). The exam was administered on two days for all teachers in the country (July 9 and 10, 
2016), and they had 1 month period (June 9 to July 3, 2016) to submit their portfolio in a digital 
platform. 
Global Performance and Evaluation Instrument Scores  
 Table 21 shows the results for the global performance evaluation score and the evaluation 
instrument scores, and Table 22 shows the results for the two performance levels (insufficient 




Results of the 2016 Performance Evaluation 
Variable Mean p50 p75 p90 Min Max SD 
Performance evaluation 1257.66 1263 1310 1364 800 1521 83.42 
Evaluation instruments        
Exam  105.16 110 113 115 60 122 16.19 
Lesson plan  112.70 113 117 121 96 126 6.11 
Portfolio  114.32 114 118 122 94 127 6.47 
Note. The possible range for the performance evaluation was 800 to 1,600 points, and for the evaluation 
instruments the range was 60 to 170 points. 
Table 22 
Performance Level Obtained from the 2016 Performance Evaluation 
Instrument level Frequency Percent 
Performance evaluation   
Insufficient 2 0.40 
Sufficient 500 99.6 
Exam    
Insufficient 55 10.96 
Sufficient 447 89.04 
Lesson plan   
Insufficient 6 1.20 
Sufficient 496 98.8 
Portfolio   
Insufficient 7 1.39 
Sufficient 495 98.61 
Note. The cutoff to pass the evaluation instruments was set at 
100 for each of the three instruments. The cutoff to pass the 
performance evaluation was set at 1,000. 
 Table 21 indicates that the mean global performance evaluation score was 1,258, with the 
majority of teachers scoring above the cutoff established at 1,000 to pass the performance 
evaluation. As indicated in Table 22, of the 502 evaluated teachers, only two teachers (one from 
indigenous mode and another from general primary education) did not obtain sufficient results to 
continue into the teaching profession. In reality, the performance evaluation was not 
discriminatory. 
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Table 21 indicates that the mean scores for the evaluation instruments were 105 for the 
exam, 112 for the lesson plan, and 114 for the portfolio. These evaluation instruments were also 
not discriminatory: As indicated in Table 22, of the 502 evaluated teachers, only 55 teachers 
received an insufficient score on the exam (from the indigenous mode), six on the lesson plan 
(five from indigenous mode and one from general primary education), and seven on the portfolio 
(one from indigenous mode).  
It must be noted that the performance evaluation guidelines indicate that a teacher must 
obtain a minimum score of 100 on each the three evaluation instruments and a minimum global 
performance evaluation score of 1,000 to pass the performance evaluation (INEE, 2016a). As 
shown in Table 22, based on the first criterion, many more teachers than the two reported should 
have failed the performance evaluation, as many more failed the individual evaluation 
instruments. The reason why only two teachers were determined to have insufficient results was 
on the one hand because of the technical limitations of the exam instrument. The exam for the 
indigenous education mode did not pass the technical validity criteria (classic difficulty of 10% 
to 90%, corrected biserial point correlation of at least 0.15, distractors with negative biserial 
point correlations, and reliability of at least 0.80), as established in the technical guidelines 
(INEE, 2016a), and the exam was therefore not taken into account into the global performance 
evaluation score. On the other hand, local authorities explained that the teachers who did not 
pass the portfolio instrument was due to a problem with uploading the assessed evidence to a 
digital platform. These teachers were later assessed, and successfully passed the performance 
cutoff. The teachers who did not pass the lesson plan instrument had also a technical problem 
during the day of the assessment, and were offered the possibility to pass the instrument at a later 
time.  
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Teachers’ Opinions of the Performance Evaluation  
 Although the teachers interviewed expressed numerous concerns regarding the 
performance evaluation, the majority delineated two areas in which the performance evaluation 
helped them in their teaching career: rallied support from peers to succeed in the different 
evaluation steps and reinforced pedagogical knowledge, especially in assessing student learning.  
The support from peers to succeed in the performance evaluation took different shapes. 
One was the creation of knowledge networks among teachers via Facebook and WhatsApp for 
sharing information, readings, and other useful material. Others were the maintenance of study 
groups among those teachers who started studying together when they applied to the 2014 
teacher entry examination, continuing to study together to pass the 2016 performance evaluation, 
and the creation of new study groups composed of teachers with different backgrounds (e.g., 
teaching in primary schools grouped with indigenous primary schools or teaching in televised 
lower secondary schools and upper secondary schools), who met during mandated in-service 
training. Two teachers also mentioned the extraordinary support they received from their mentor, 
who was an experienced teacher who had passed the performance evaluation in 2015 and was 
either teaching in the same school or was able to create a solid mentoring group.  
The different forms of peer support were helpful for teachers in different ways. The 
support helped teachers to study for the exam of the performance evaluation; put together the 
portfolio of student work; and to understand, craft, and assess the lesson plan, which was 
considered by many interviewed teachers as the most difficult evaluation instrument. Although 
many teachers were used to making lesson plans, the fact that they now had to justify them in 
terms of the socioeconomic context and academic level of their students was more challenging. 
This support also helped teachers to clarify information, since these teachers were the first cohort 
to be evaluated as mandated in the 2013 reform. Finally, this support encouraged teachers to 
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maintain long-lasting relationships with their peers and more experienced teachers who can be 
helpful throughout their careers.  
Very few teachers indicated that the performance evaluation helped reinforce their 
pedagogical knowledge. Those who did mention this expressed that the lesson plan was 
particularly helpful in differentiating among high and low student learning outcomes and better 
assessing students’ needs when preparing lessons. Two teachers mentioned that the performance 
evaluation helped them to update their knowledge through the recommended readings. One 
mentioned that the evaluation encouraged her to continue improving as a teacher, and another 
individual said that it was helpful in preparing teachers to better serve students.  
However, most of the teachers had criticisms about the performance evaluation. The most 
radical concern questioned the existence of the performance evaluation itself, expressing that this 
cohort of teachers had already demonstrated through the teacher entry examination their ability 
to enter in the profession as ideal teachers. Some others expressed disagreement with their future 
in the profession being conditional on their passing this evaluation, after they had studied in a 
teachers college that prepared the for the career, and studied hard for the teacher entry 
examination. Only being given one opportunity to pass the evaluation was another issue, 
especially since some other teachers placed in service before the reform had no credentials, 
bought their post, or had three chances to demonstrate their sufficient performance. Actually, 
some teachers failed to read the Teaching Professional Service Act, despite it being included in 
the bibliography for the teacher entry examination, which may explain why some beginning 
teachers were actually surprised to learn they had to pass the performance evaluation following a 
two-year probationary period.  
An important criticism against the performance evaluation was its failure to serve as a 
formative evaluation tool. Teachers mentioned that the evaluation did not provide feedback to 
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teachers on their performance, their mistakes, or what they specifically needed to improve on. 
The evaluation provided to this cohort resulted in only two outcomes: sufficient or insufficient 
performance with a general standardized description of each level. Teachers expected to get 
more details on their results, receive in-service teacher training based on their results, and receive 
feedback on the lesson plan instrument. Some teachers mentioned that the performance 
evaluation was completely useless and that it was the peer teacher support and classroom 
observations by her mentor that helped the most. These teachers believed the formative 
evaluation should be used as a tool for learning and future improvement. 
The most common complaint against the performance evaluation was the inadequacy of 
the instruments used, especially the lack of an instrument to assess teachers' practices. Teachers 
thought that an exam assessing knowledge was not adequate and could not measure the real 
practices and work of teachers. A teacher mentioned how one can have a good teacher in theory, 
but not in practice. Multiple teachers expressed how the portfolio had no way to filter out fake 
evidence, such as made-up work, student manipulated work, or work created exclusively for 
teachers to showcase.  
Overwhelmingly, teachers were in favor of including classroom observations as an 
essential element of performance evaluation to assess teachers’ abilities and performance in 
managing the classroom, working with students, and facilitating student outcomes. However, 
they mentioned this method must provide feedback and consider the specific context. Teachers 
also mentioned that if they were recorded, this could foster self-reflection of their teaching 
practices. Teachers expressed that recorded classroom observations could also show the 
conditions of the school and the socioeconomic context of the school community, which they 
said should be considered in any performance evaluation of teachers. Two teachers mentioned 
how they preferred to be observed by someone who knew the school context, such as the school 
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principal, parents, or even the students, but not the school district supervisor or an external 
evaluator. 
Consideration of the teaching conditions was repeatedly mentioned by teachers as 
something lacking in the instruments currently used for evaluation. These teachers believed the 
school context and the socioeconomic status of its students and their families needed to be 
included in any evaluation. One teacher mentioned that working in an urban context was more 
challenging, given the lack of respect toward teachers, than teaching in rural environments where 
students were more creative and easier to teach.  Another mentioned how her rural and 
indigenous teaching environment was more difficult and that her third-grade indigenous students 
did not understand basic reading and math. Overall, teachers believed it was unfair to evaluate 
urban and rural teachers in the same manner. 
Some teachers were in favor of including student learning in their performance 
evaluation, provided that the context of schools, students, and communities was considered, but 
were more in favor of including student learning growth as an indicator of teacher performance.  
Interviewed teachers expressed how time consuming the evaluation process was. They 
clarified that the evaluation was not overly difficult but that the instruments required a lot of 
work in a short time period. In addition, they concurred that the evaluation information was often 
unclear, access to technology limited, and their workload too high. Teachers spent around 3 
months preparing for the performance evaluation, following in-service training courses or 
workshops that were focused on the evaluation instruments. This was while some of them were 
simultaneously studying in a master's degree program. 
Finally, many teachers had doubts about the standards and evaluation criteria of the 
lesson plan, which were not necessarily answered during the in-service training, resulting in 
teachers describing the lesson plan as the most difficult evaluation instrument. They specifically 
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complained about the problems they had in uploading their portfolio to the digital platform. They 
also mentioned that the information in general was distorted, sometimes contradictory, between 
what they learned in the in-service training, from their mentors, and from their more experienced 
peers who passed the 2015 performance evaluation. They also expressed that sitting for 7 hours 
(including 1-hour break) to pass the exam and write the lesson plan was excessive. Some 
believed the exam was designed by people sitting behind desks and not standing in front of 
students because the questions often lacked a connection to the teachers' real-world experiences.  
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CHAPTER 5: TEACHER CHARACTERISTICS THAT MATTER FOR TEACHER 
SELECTION 
This chapter answers Research Question 2: What personal characteristics of teacher 
candidates were associated with passing the 2014 national teacher entry examination and 
obtaining a teaching position in the state of Puebla? The answer to this question highlights the 
factors that may have played a role in the 2014 teacher selection process and that may still 
influence teacher selection systems across Mexico. 
Multivariate Regression Analysis to Identify Teacher Characteristics Associated 
With Successful Results on the 2014 Teacher Entry Examination 
The results of the multivariate regression are shown in Table 23. Regressions 1 and 2 
included as dependent variable the sum of the highest Test 1 and Test 2 scores, while regressions 
3 and 4 used the sum of the first-time Test 1 and Test 2 scores. The teacher characteristics 
considered in these models were tertiary education grades, age, teaching experience, number of 
times the test was taken, and type of teacher education institution attended. Regressions 1 and 3 
only included the BINE, considered the best teacher education institution (see Chapter 4 on 
Teacher Entry Examination Scores, the ANOVA results) while Regressions 2 and 4 included all 
types of teacher education institutions. Post-tests indicated that regressions fit the model 
assumptions of linearity, normality, homogenous variance, and independence. The variable of 
previous teaching experience is under the limits of the allowed variance inflation factors (vif) 







Teacher Characteristics Associated With Changes in Test Scores 
 (1) (2) (3) (4) 
 Sum of highest 
test scores 
Sum of highest 
test scores 
Sum of first-
time test scores 
Sum of first-
time test scores 
Grades 4.35*** 5.10*** 4.20*** 4.97*** 
 (0.41) (0.43) (0.41) (0.42) 
Age -0.36*** -0.32*** -0.30*** -0.28*** 
 (0.06) (0.06) (0.06) (0.06) 
Experience -0.05* -0.05** -0.03 -0.04* 
 (0.02) (0.02) (0.02) (0.02) 
Experience (squared) 0.00*** 0.00*** 0.00* 0.00* 
 (0.00) (0.00) (0.00) (0.00) 
Experience (public) 0.56 0.79 0.62 0.78 
 (0.57) (0.58) (0.56) (0.57) 
Experience (private) 3.01*** 3.19*** 2.87*** 2.98*** 
 (0.87) (0.87) (0.86) (0.85) 
Test twice   -4.79*** -4.80*** 
   (0.46) (0.46) 
BINE 5.86*** 0.00 6.33*** 0.00 
 (0.98) (0) (0.97) (0) 
Public teachers college  -2.93*  -3.42** 
  (1.15)  (1.14) 
Private teachers college  -5.56***  -6.18*** 
  (1.20)  (1.18) 
Superior Normal School  -5.17**  -4.68** 
  (1.57)  (1.55) 
Urban teachers college  -6.99***  -7.14*** 
  (2.10)  (2.07) 
Rural teachers college  -7.49***  -9.07*** 
  (1.52)  (1.50) 
Other teachers college  -7.11***  -7.67*** 
  (1.08)  (1.07) 
UPN campus Puebla  -6.12***  -6.41*** 
  (1.10)  (1.09) 
UPN campus Teziutlán  -6.11***  -6.37*** 
  (1.26)  (1.24) 
UPN campus Tehuacán  -2.03  -2.52 
  (1.47)  (1.45) 
Any university  -9.82***  -9.60*** 
  (1.73)  (1.71) 
Other  -6.99***  -7.42*** 
  (1.16)  (1.15) 
_cons 172.29*** 170.84*** 172.17*** 171.19*** 
 (3.89) (4.16) (3.88) (4.13) 
adj. R2 0.176 0.201 0.238 0.263 
N 1165 1165 1166 1166 
Note. Standard errors are listed in parentheses * p < 0.05, ** p < 0.01, *** p < 0.001. 
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In all regressions, the tertiary education grades showed a positive and statistically 
significant effect on the teacher entry examination. On average, for each full point increase in 
grades (in the Mexican scale from 0 to 10), the candidate was associated with 4.3 to 5 points 
more on the teacher entry test scores. Age also had a negative and statistically significant effect 
in the teacher entry test scores, indicating that younger candidates obtained better results on this 
test. 
As expected, and explained in the previous Chapter 4, the quality of teacher education 
institutions was an important personal characteristic that accounted for some of the variability in 
the teacher entry examination. Regressions 1 and 3 indicated that graduates from BINE obtained 
an average of 6 points more than graduates from other institutions, an effect was statistically 
significant. Regressions 2 and 4 showed that, compared to BINE graduates, graduates from all 
other education institutions were associated with lower teacher entry examination scores. 
Graduates from rural teachers colleges and the UPN campus Puebla and Tezihutlán obtained low 
scores, being the graduates from universities with the worst scores. These same regressions 
showed that on average, the best teacher candidates were trained at BINE, followed by UPN 
campus Tehuacán and public teachers colleges, respectively.  
The quality of the teacher education institution was associated with the teacher entry 
examination results. This important finding, confirmed what the literature indicates, that the 
quality of a teacher education institution matters (see for example Boyd et al., 2009). The 
education system should look then at the model of training of BINE and other high-quality 
teachers colleges, which was practically oriented, with teaching practices in the last semesters of 
the program in which they were given opportunities to teach in real classrooms. This may 
provide graduates from these institutions with an advantage over graduates from general 
universities who obtained lower scores on the entry examination. 
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However, this must be carefully interpreted, because this was not a causal inference 
relationship. In reality, self-selection of individuals into teacher programs must be taken into 
account, as it may be that individuals going to BINE and those going to rural teachers colleges or 
the UPN may have with different characteristics and educational trajectories that could have 
influenced the institution that in which they are trained to become teachers. Further exploration 
on the quality of institutions in Puebla is needed.  
Regarding the teaching experience variables, a distinction must be clarified. On the one 
hand, teaching experience can be measured in number of months, regardless of whether it took 
place in a public or private school. In the models used in this study, teaching experience was 
included in its linear form and in its quadratic form, so as to identify any trends over time. On the 
other hand, it was suspected that there was a different effect, based on the type of school in 
which teachers had experience working. Two dummy variables were therefore included, so as to 
differentiate the effect of teaching experience in public schools from that of private schools. 
Adding these three variables at the same time did not raise issues of multicollinearity.  
There is still a debate in the economics of education literature, but it is largely accepted 
that teaching experience may have a quadratic form, indicating that teachers increase their 
ability, typically measured in student test scores, during their first years in the teaching 
profession and reach a threshold after which teaching ability tends to decrease (see discussion in 
Chapter 2). In this study, different forms of the variable were tested (such as the logarithmic 
shape, but was not found to be statistically significant), and the regression retained indicated that 
the quadratic form was the most adequate, confirming that previous teaching experience had the 
quadratic form identified in the literature (see Ost, 2009; Rivkin, Hanushek, & Kain, 2005; 
Rockoff, 2004; Staiger & Rockoff, 2010). However, the quadratic form was inverted, showing 
first a negative effect and then positive, contrary to the literature.  
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All regressions showed that teaching experience (regardless of where it took place) was 
associated with a small but negative and statistically significant effect on the teacher entry test 
scores (0.03 to 0.05 points), up to a point. The effect turned then to be positive and statistically 
significant, confirming the quadratic form. The positive effect is, however, close to zero, making 
it difficult to confirm the effect. In addition, the variability of the teacher entry examination 
scores explained in these models was low, with a R2 of 17% to 26%. In reality, the majority of 
teachers had little teaching experience (55%, had no any previous teaching experience. More 
specifically, 64% of them had no experience in public schools and 83% had no experience in 
private schools), which calls into question the effect for teaching experience. To address this, it is 
recommended that future research include larger sample sizes and participants from a greater 
number of states in order to draw a more definitive conclusion about the right shape of previous 
teaching experience for those teachers entering the public system. 
The teaching experience variables in the form of dummy variables showed that 
experience in private school was associated with statistically significant better results on the 
teacher entry examination, compared to those without private school teaching experience. On 
average, candidates who taught in private schools obtained close to 3 points more on the entry 
examination (all regressions). An explanation based on a better socioeconomic background of 
students in private schools that could have helped teachers to attain better score in the teacher 
entry examination is hardly possible, despite the fact that many private schools are located in big 
urban areas, as many private schools offer services in poor communities. From a discussion with 
state educational authorities, it is possible that teachers in private schools display innovative 
teaching and learning practices, as they often adapt the national curriculum to the school and 
student context. Follow-up interviews with teachers with previous teaching experience would 
have been needed for more certainty in conclusions.   
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Regarding teaching experience in public schools, this variable did not have a statistically 
significant effect. A model combining both effects, public or private school teaching experience 
and total teaching experience (with no distinction for school type) was also tested in the form of 
an interaction. Nevertheless, the interaction variables did not have a statistically significant 
effect, and results are not shown in this study or the appendices.  
A dummy variable indicating if teachers passed twice the entry examination was 
included. Taking the test twice was statistically significantly associated with obtaining worse 
results, close to 5 points less, but only in regressions that considered the first-attempt entry 
examination score (Regressions 3 and 4). It follows that candidates who received a lower score 
on their first attempt would be more likely to take the test a second time. However, in regressions 
considering highest scores (Regression 1 and 2), the effect of twice-takers was not any more 
statistically significant, suggesting that test performance was dependent on other factors. These 
results may reflect individual ability (and not the training of studying a long period for a test), 
given that the teacher candidates with highest scores were those who simply applied on time to 
take the entry examination. This is explained through the analysis of variance described in 
Chapter 4 (see section on Differences in Test Scores by Test Version and Number of Times 
Taken). 
Finally, it is worth noting that variables included in these regressions considering teacher 
characteristics were only able to explain 17% to 26% of the variability in the teacher entry 
examination results, as seen in the adjusted-R2. Other variables such as the socioeconomic status 
of teacher candidates, the education of their parents, and quality of their teacher training were 
unfortunately not collected by authorities at the time of the teacher entry examination and were 
unavailable for analysis in this study. 
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CHAPTER 6: TEACHER DEPLOYMENT 
This chapter presents the findings for Research Question 1: What was the process used to 
allocate teaching posts in the state of Puebla during the 2014 teaching post competition? The 
answer to this question is fundamental to understanding whether the implementation of the 2013 
education reform was faithful to the intent of the law, especially regarding teacher selection. The 
answer lies in the analysis of the allocation process for teaching posts. Were teaching posts 
allocated based on results of the teacher entry examination and with consideration of teachers’ 
rank and school preference? This is essential for judging the new system that was implemented 
to end the use of discretional practices in teacher selection.  
School Teaching Assignment Process 
The document review revealed three basic steps in the allocation of teaching posts in the 
state of Puebla, which are summarized in Figure 5.  
Figure 5. Process for assigning teaching posts in Mexico, after the 2013 education reform.  
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The teacher entry examination was the first step in the allocation of a teaching post. The 
main responsibility for the test design was on INEE and SEP, with a validity function on the part 
of the INEE (INEE, 2014d), and a close collaboration with the CENEVAL, an NGO dedicated to 
the design of evaluation instruments. The items or questions included in the teacher entry 
examination were developed by CENEVAL based on the teaching standards (including their 
criteria and indicators and steps, methods, and instruments), which were proposed by SEP and 
validated by INEE.  
Various processes were implemented by INEE (2014a, 2014c, 2015a, 2015b, 2016b, and 
2016c) to analyze the validity evidence of the teacher entry examination, so as to ensure it was 
consistent with teaching standards: 
1. The INEE validated the criteria and indicators of teaching standards in accordance 
with five principles: coherence (consistency with the teaching standards), relevance (useful and 
adequate), generalization (applicable without discrimination), sufficiency (includes necessary 
information), and clarity (precise). 
2. The INEE validated the coherence and relevance of the different evaluation steps, 
criteria, methods, and instruments related to the teaching standards in accordance with the 
validated criteria and indicators of the teaching standards.  
3. The INEE conducted a technical review of the evaluation instruments, including the 
items that were to be used on the teacher entry examination. INEE and SEP were responsible for 
this examination, but CENEVAL actually developed it. The INEE made sure that the instruments 
were correctly developed by reviewing the piloting of the examination items, psychometric 
results, test blueprint or test specifications, examination structure, and new examination versions. 
INEE and CENEVAL gave final approval to the examination.   
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4.  The SEP at the national level was in charge of administering the test in collaboration 
with the local SEP that was in charge of all the examination logistics.  
5. The SEP at the national level compiled and analyzed the results of the teacher entry 
examination, while the INEE validated the results according to technical criteria that defined the 
suitability of teachers. The INEE made an additional validity check, considering psychometric 
criteria, including the correlation coefficient among items and the reliability intervals needed for 
items to measure what they were intended to measure (see INEE, 2014d for details on criteria).  
 In order to obtain ideal results, candidates had to score at least 100 points on Test 1, Test 
2, and Test 3 (if applicable), and based on the combination of these, they were placed in one of 
performance levels: insufficient level I, which would leave candidates out of the teaching 
career; sufficient level II or sufficient plus level III, if passing the entry examination (INEE, 
2014b).  
Having ideal results in the entry examination is the first requirement to enter into the 
teaching system, but does not guarantee a teaching position. This is rather the result of the 
teacher demand and ranking of candidates. In the case of Puebla, there were more teaching posts 
than ideal candidates in the July 2014 examination, reason why the state administered an 
extraordinary examination in December 2014, so as to cover the teacher demand in the school 
year 2014-2015. However, in the case of some candidates for the indigenous education who 
passed the entry examination, there were not enough teaching posts for their specific indigenous 
language spoken, so they had to wait until a position in their language opened up. 
Teacher Ranking 
  Once the results of the teacher entry examination were validated, teachers were ranked 
based on their score and performance level on each of the three tests, as explained in Figure 5. 
SEP at the national level was responsible for compiling this ranked list, and the local SEP was 
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responsible for applying the list when allocating school assignments. The teacher candidate at the 
top of such a list was supposed to be able to choose from the available teaching posts, ensuring 
that teacher deployment was based on merit. 
One list ranked all teacher candidates from the same teacher category within a state, such 
as primary school teachers in Puebla. Another list was made specifically for teacher candidates 
in each indigenous language. This meant that in 2014-2015, the state of Puebla had 38 different 
lists for the ordinary teacher entry examination and 13 for the extraordinary one, in primary 
education alone.  
SEP at the state level organized a public event to allocate available teaching positions. 
However, the ranked lists of teachers based on their entry examination scores were not made 
public, so the fidelity of the order in which teachers were offered positions could not be verified. 
To explore this issue, interviews with teacher candidates were conducted to learn more about 
their experiences. The results are described later in this chapter in the Teacher Interviews section. 
Public Allocation of Posts 
  The school reform was implemented for the 2014-2015 school year. The allocation of 
teaching posts for that year was the responsibility of SEP at the state level. On August 4, 2014, 
SEP in Puebla organized a public event to allocate 100 teaching posts in general primary schools 
that were available to 100 candidates with ideal results (indigenous primary schools were later 
allocated). Any remaining candidates with ideal results had to wait for a phone call later in the 
school year from SEP indicating that a position had opened up. This was the process for the 
teachers taking the extraordinary test in December 2014 and for the indigenous education 
teachers. Many teachers were not assigned a school until January 2015 because posts were 
simply not available.  
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At the public event in Puebla, teacher candidates had no information in advance on the 
available school posts. They were provided with a full list of available posts once at the event, 
which included only the name and code of the school and the municipality name. No information 
was provided on the exact location of the school in the municipality or quality indicators of the 
school regarding for example efficiency or student learning outcomes.  
The Teaching Professional Service Act states that beginning teachers must remain in the 
same school during their 2-year probationary period. However, 53% of teachers in Puebla were 
moved during their second year of teaching (2015-2016 school year). During their third year 
(2016-2017 school year), 24% of teachers requested a school change, which was permitted by 
law.  
Authorities from SEP in Puebla explained that changing schools between beginning 
teachers’ first and second year of teaching was mainly the result of offering beginning teachers 
temporary teaching posts for their first year of teaching (i.e., temporary posts became available 
after a teacher died or took maternity leave). A beginning teacher covered the temporary post 
until the end of the school year. Then, the following year, the position had to be offered to senior 
teachers, following the principle of cadeneo (“chaining” in English). A thorough analysis of this 
is provided in the section, School Changes During the First 3 Years, in this chapter. 
After two years, the process of allocating school assignments in Puebla changed. The 
new system was in place for the 2017-2018 school year. The main elements that changed were 
the following: public announcement of available assignments, fidelity in the ranking of teachers, 
and detailed information on the available schools. By 2017, teacher candidates were able to 
access a dedicated online site22 that showed which teacher candidate was next to choose a school 
                                               
22 http://sapep.seppue.gob.mx/Sapep/  
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teaching assignment based on their ranking on the teacher entry examination. They were also 
able to gather information on the available schools through another dedicated online site,23 which 
included information on the exact school location and its performance related to access, 
permanency, dropout rate, attainment, and learning outcomes. However, it is uncertain these 
changes will remain with the new administration in the SEP in Puebla. 
Irregularities in School Teaching Assignments 
As part of the 2013 education reform, the Fondo de Aportaciones para la Educación 
Básica y Normal [Basic and Normal Education Payment Fund (FONE)] was created to pay 
federally funded teachers across the country with the purpose of better controlling teacher payroll 
and eliminating corrupt practices. It specifically sought to eliminate payments in schools to 
people who were not teaching in classrooms or had no administrative functions, called teachers 
union commissioners or “aviators.” These were estimated to represent 10% of the payroll, 
according to a national census conducted in 2013 (Fernández & Herrera, 2018). Despite the 
announced elimination of aviators, the Auditoría Superior de la Federación [Federal Superior 
Audit Office, ASF] conducted annual audits to the FONE and found that in 2017 there were 
44,076 irregular teaching assignments in the country (Fernández & Herrera, 2018).  
In addition to the national FONE audit, SEP in Puebla requested an additional audit to the 
ASF in 2017, in collaboration with the State Comptroller and the local Ministry of Finances, so 
as to verify that teachers paid with state resources were indeed teaching in the schools, as 
indicated on the payroll. The aim was to improve accountability of public resources and identify 
problems of teacher absenteeism. The methodology, called Pase de Lista [Attendance Check], 
was the same as the one used to audit the federally funded teachers, based on a survey filled by 
                                               
23 http://escuelapoblana.org/ 
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school principals who had to confirm each staff member working in their school, which then had 
to be verified by the President of the School Council for Social Participation (where parents 
participate) and ASF personnel. This request from the SEP in Puebla was considered to be a 
pioneering initiative. 
Regarding the federally funded teachers, the 2016 FONE audit (ASF, 2018) showed 
247,103 irregular cases in the country, or 17% of the payroll (1,471,216). These were people who 
were not verified as teaching in classrooms or with administrative functions, and who were 
identified as absent by school principals. In Puebla, only 435 irregular cases were identified, 
representing 0.64% of the payroll (67,860). Regarding the state-funded teachers, the 2017 audit 
identified 621 irregular cases, representing 1.3% of the payroll (46,277).  
These irregularities did not necessarily mean corrupt practices. In Puebla, the audits 
identified that school changes were the main cause of irregularities (49% of irregular cases in 
federally funded teaching assignments, and 75% of irregular cases in state-funded teaching 
assignments). Irregularities also included staff who died, retired, had a leave of absence, quit, 
etc., and for some reason this was not reflected in the system (ASF, 2018). Educational 
authorities in Puebla explained that payroll takes longer to reflect teacher mobility throughout the 
school year. The cases that were worrisome were those in which causes were not identified, 
which are potentially corrupt practices. Those amounted to 72 cases for federally funded teaching 
assignments (17% of irregular cases), and 123 cases of state-funded teaching assignments (19% 
of irregular cases), totaling 195 cases. The audits did no provide information on whether these 
cases referred to beginning or veteran teachers. 
These audits provided evidence that there were irregularities in the education system, 
despite the efforts of the 2013 education reform to install a new teacher selection system that 
would end the old discretional practices. This calls on the one hand to reviewing the management 
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and technology of the information system, to reflect teacher mobility on time in the payroll and 
better identify irregular cases, and to further investigate the non-identified causes, which are 
potential sources of corruption that must be sanctioned.  
This conclusion must be read carefully, as it is difficult to isolate who is responsible for 
the possible corruption cases. One main problem was that the SEP at the state level did not have 
full control over teacher pay for state-funded teaching assignments, which is controlled by the 
state Ministry of Finance. They had control over the federally funded teaching assignments, 
probably explaining why there were fewer irregular cases in these positions with non-identified 
causes. The challenge remains: how can the national and state systems coordinate to avoid 
irregularities and sanction violations of federal law in terms of teacher pay? This type of 
corruption robs the education system and erodes the future of the country, and it cannot be fixed 
by the SEP at the state level, despite their best intentions.  
Teacher Shortage 
Another problem identified was the shortage of teachers in primary education, which the 
SEP in Puebla is trying to solve by encouraging graduates from teachers colleges to sign up for 
the teacher entry examination. Table 24 presents the number of teacher candidates who 
registered, showed up, and obtained ideal results on the teacher entry examination (both on the 
ordinary and extraordinary teacher entry examination for primary and indigenous education), 
along with the number of available teaching positions at the beginning of the school year, since 
2014.  
The figures in Table 24 highlight two problems. On the one hand, it was clear that more 
teachers were retiring after the implementation of the education reform. The number of teaching 
positions increased eight fold, from 101 to 939 (representing an increase of 829%) from 2014-
2015 to 2015-2016, and it increased 35% from 2015-2016 to 2016-2017 and 33% from 2016-
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2017 to 2017-2018. The increase in teaching positions finally slowed down to a 6% increase 
from 2017-2018 to 2018-2019. It is possible that in 2014-2015, very few teaching positions were 
available because before the implementation of the education reform many temporary positions 
were converted into permanent ones, leaving few available positions for beginning teachers. 
On the other hand, teacher candidates were reluctant to pass the teacher entry 
examination after the education reform. The number of teachers who registered for the 
examination greatly decreased, from 1,916 in 2014-2015 to 1,277 in 2015-2016 (equivalent to a 
33% reduction). The trend was reversed in 2016-2017 because the SEP in Puebla partnered with 
teachers colleges to invite more teacher candidates to pass the examination. They were able to 
increase the number of examined candidates increased in 21% from 2016-2017 to 2017-2018 and 
in 13% from 2017-2018 to 2018-2019.  
Table 24 












% of ideal 
candidates 
/ examined  
Teacher 
shortage* 
2014-2015 101 1,916 1,331 69.5% 484 36.4% 383 
2015-2016 939 1,277 1,118 87.5% 606 54.2% -333 
2016-2017 1,270 1,376 1,302 94.6% 762 58.5% -508 
2017-2018 1,690 1,666 1,595 95.7% 922 57.8% -768 
2018-2019 1,582 1,895 In process In process In process In process In process 
Note. This includes primary schools for general and indigenous education mode. It includes the ordinary and 
extraordinary teacher entry examination results. Available teaching positions were determined at the beginning of a 
school year. *Teacher shortage is calculated as the differences between the number of available teaching positions 
less the number of candidates with ideal results 
Despite the stabilization in the growth of available positions and the increase of examined 
candidates, a teacher shortage problem still persisted. The number of available positions 
exceeded the number of teacher candidates with ideal results for all school years analyzed, and 
the problem appears to be increasing. In 2015-2016, 333 teaching positions were unable to be 
filled with ideal teachers, 508 in 2016-2017, and 768 in 2017-2018. This represents an important 
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problem, as the law does not allow schools to employ teachers who have failed the teacher entry 
examination, but it does allow them to employ teachers who have not taken the examination, 
even if there is no evidence of their ability to teach.  
In addition, the 2013 education reform did not include any changes to teachers colleges to 
better prepare teachers to the new demands of the teaching career envisioned in the reform. 
There was no mechanism put in place to inform teacher education institutions on how best to 
prepare teacher candidates to ensure they have the abilities to teach, as assessed in the entry 
examination. A few teachers mentioned in their interviews that their teacher education 
institutions somewhat supported their preparation for the entry examination, but this was not 
universal. Most of the teachers only had access to informal preparation mechanisms (e.g., 
studying with classmates, and even paying for private tutoring support). 
School Changes During the First 3 Years of Service 
Once in the teaching career, a high number of teachers changed schools during their first 
3 years, as shown in Table 25, which includes only the teachers for which data on changes were 
available. More than two thirds of teachers (69%) changed schools one or two times during their 
first 3 years of teaching. A majority of them (58%) changed schools once and 11% changed 
schools twice.  
Table 25 
Changes to School Teaching Assignments 
 
 
The Teaching Professional Service Act states that teachers should not change schools 
during their first 2 years of teaching, and these 2 years are referred to as a probationary period. 
School year Teachers who changed 
Teachers who 
did not change 
2014-2015 to 2015-2016 163 (47%) 182 (53%) 
2015-2016 to 2016-2017 82 (24%) 263 (76%) 
2014-2015 to 2016-2017 155 (31%) 340 (69%) 
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Changing schools is permitted in the third year, at the teacher's request. However, that same law 
also states in Article 23 that educational authorities can assign teaching positions that become 
vacant during a school year (Decreto por el que se expide la Ley General del Servicio 
Profesional Docente [Decree Issuing the Teacher Professional Service General Act] of 2013). 
SEP officials in Puebla explained why there was a high number of teachers changing schools 
between their first and second year of teaching. They identified four factors that might have 
prompted teachers to change schools during their probationary period: 
1. Before teaching positions were made available to beginning teachers, the education 
system allowed senior teachers to move to schools closer to their places of origin. This seniority-
based principle was called cadeneo ("chaining") and was in place long before the 2013 education 
reform.  
2. During a school year, teaching positions become available because teachers retired, 
went on maternity leave, or died (more rarely). Given that teachers were allowed to retire in the 
middle of a school year with no obligation to finish the school year, some teachers may have felt 
incentivized to retire just after receiving their annual bonus in December or January.  
3. Positions that became available in the middle of a school year were only offered to 
beginning teachers who passed the teacher entry examination as temporary posts (based on the 
Article 23 of the Teaching Professional Service Act). As a result, beginning teachers who 
accepted these temporary positions had to change schools for the next school year and their 
temporary positions became permanent posts filled by more senior teachers.  
4. Another factor explaining the high turnover between the first and second year in 
service was that school district supervisors oftentimes moved beginning teachers from one 
school to another, for convenience of other teachers who wanted to move to the schools offered 
initially to the beginning teachers. Officials of the SEP in Puebla explained that they could not 
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control the actions of school district supervisors, despite efforts in the education reform to regain 
control over teacher policies. Naturally, beginning teachers tended to respect the hierarchy in the 
education system and accepted any school assignment (or reassignment) requested by a school 
district supervisor.   
An analysis of variance was conducted along with an analysis of descriptive statistics to 
understand the challenges faced by teachers who changed schools, based on the socioeconomic 
variables of the new communities in which they taught. Compared with teachers who did not 
change schools, those who did change schools (a) ended up an average 37 kilometers (23 miles) 
farther away from the capital city of Puebla and 5 kilometers (3 miles) farther away from the 
capital of the municipalities in which their respective schools were located; (b) lived in poorer 
communities, with 87% and 37% of the population living in poverty and extreme poverty, 
respectively (compared to 76% and 28%), (c)  moved to a rural environment for 70% of the 
teachers (compared to 38%); and (d) taught in communities with a lower educational level, 
achieving 5.7 years of schooling (compared with 6.4), and with 36% of people in the 
communities experiencing educational delay (compared to 32%).  
Teachers who changed schools between their first and second year of teaching were more 
likely to obtain slightly lower scores on the entry examination (1.9 points less, when analyzing 
the highest score, or 3.7 points less in the case of first-time score). In addition, there were 
statistically significant differences in the lesson plan score between those who changed schools 
and those who did not, with those changing schools during their probationary period scoring an 
average of 2.11 fewer points. However, no differences were found in the global performance 
evaluation score. 
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Teachers’ Opinions on the Process to Allocate School Teaching Assignments 
Teachers’ opinions on the fairness of the system that allocated teachers the available 
school teaching positions were mixed. Some of them believed that it was a fair, transparent 
system that respected the ranking based on teachers' entry examination scores. These same 
teachers expressed that no connection with the teachers union or the SEP helped candidates to 
obtain posts, and they viewed top-ranked teachers being able to choose their position positively. 
In general, they were satisfied with the school teaching assignments they obtained. Compared 
with other teacher colleagues who went to faraway communities in the mountains, interviewed 
teachers felt pleased being 1.5 to 2.5 hours away from their homes. 
These teachers who were in favor of the new system affirmed that with the education 
reform there was no more corruption in the selection of teachers. Some of them expressed that 
one inequity remained between teachers who entered the system before the 2013 education 
reform, who first went to faraway and hard-to-teach schools as beginning teachers, and more 
recent teachers who began at better-off schools because of the education reform. 
Nevertheless, some teachers stated that there were some irregularities. Teachers referred 
to the possibility of obtaining a more favorable school, defined as a school closer to a teacher's 
place of origin or family life. They thought that having connections in the education system 
could still help teachers to obtain better school posts. According to these teachers, educational 
hierarchies such as school district supervisors continued to grant some school positions at their 
sole discretion, preventing beginning teachers from going to faraway places, which represented a 
sort of corruption in the assignment of teaching posts.  
The second irregularity regarded the existence of different lists with available school 
teaching posts, resulting in the perception of there being discretional practices. As explained 
before, the first public assignment was on August 4, 2014, for the first 100 school posts. Some 
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interviewed teachers claimed that other teacher candidates refused a post because they knew 
there would be other public assignments with better school posts, generating annoyance and a 
feeling of unfairness regarding unequal access to information. As explained in the previous 
section titled School Changes During the First 3 Years of Service, in reality, there were 
additional school teaching posts available later in a school cycle, mainly because senior teachers 
retired, and beginning teachers were temporarily assigned to these posts until the end of the 
school year. However, if teachers refused all the school positions offered at a public allocation, 
they cannot enter the Teaching Professional Service, and are rather considered only for a 
temporary teaching position.  
The third irregularity referred to the perception that candidates from teachers colleges 
received preferential treatment because they were allowed to choose a teaching post before 
teachers who graduated from other universities, despite of the scores obtained in the teacher 
entry examination. For example, out of the 100 available school posts on August 4, 2014, a 
teacher ranked 26th was only able to choose from among six available schools (and not among 
74 schools) because graduates from teachers colleges were asked to choose schools first. Finally, 
the many teachers who were ranked over 100 were given no notice as to when they would be 
able to choose a school. All teachers in the indigenous education mode expressed concern over 
not being able to choose among schools; they simply had to accept the offer made. The 
educational authorities explained this happened because the teaching positions were made 
available after August 16, 2017 (once the public event had place), and indigenous education 
teachers therefore assigned where educational authorities judged they were needed, a legal 
procedure stated in Article 23 of the Teaching Professional Service Act.  
The fourth irregularity regarded teachers changing schools between their first and second 
year of teaching. About half of the teachers interviewed mentioned that they were asked to 
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change schools, some by the SEP and others by their school district supervisor without noticing 
the SEP. Officials explained that this happened because of the informal cadeno system 
(explained in the previous section). Teachers disagreed with this practice and detailed how 
difficult it was to adapt to a new school, new students, and new colleagues and to work at a 
school that was faraway and took 2.5 to 6 hours to reach. One teacher in indigenous education 
mentioned that he spent one quarter of his salary on transportation. Changing schools also 
created administrative problems, including pay checks being delivered to the previous school or 
performance evaluations being completed by principals from the school in which beginning 
teachers never taught. In addition, many teachers were not aware that their more favorable school 
posts were only temporary, as they were subjected to the cadeneo system, creating confusion and 
criticism of the system.  
A more nuanced opinion was that it was difficult to judge whether the allocation system 
was fair, since all teaching assignments may be deemed favorably, as a good teacher should be 
able to teach in any context. For these teachers, all posts have pros and cons.  
For the majority of teachers, the most important criterion for liking or disliking a school 
assignment was how close it was to their personal life or place of origin. In that regard, many 
teachers indicated that the information provided when choosing a school for the 2014-2015 
school year was limited and only included the name and code of the school and the location of 
the municipality on a map. However, the exact school location and how close or far it was from 
the municipal capital was missing, although this was changing, starting with the 2017-2018 
school year. Teachers disagreed if additional information such as the socioeconomic context of 
the school community, the size of the school, or the school's academic indicators were necessary. 
Some interviewed teachers reported that this information would have been useful in their 
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decision-making, but others said this would have prevented teachers from going to difficult-to-
teach schools.  
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CHAPTER 7: VALIDITY EVIDENCE OF THE TEACHER ENTRY EXAMINATION 
This chapter is central to this study and answers Research Question 3: To what extent can 
the 2014 teacher entry examination predict teacher performance 2 years later, controlling for the 
characteristics of teachers, students, schools, and communities and participation in the mentoring 
program for beginning teachers? 
 This question is important because it speaks to the validity evidence of Mexico’s teacher 
entry examination, considering the performance evaluation results as external criterion for 
validity. For this, three methodological strategies were used: (a) correlation between results of 
the 2014 teacher entry examination and the 2016 teacher performance evaluation; (b) 
multivariate regression analysis to identify the effect of the 2014 teacher entry examination on 
the 2016 teacher performance evaluation, controlling for teacher, student, school, and 
community characteristics and teacher participation in a mentoring program; and (c) estimation 
of error and severe error rates in the teacher entry examination results, compared to the teacher 
performance evaluation (external criterion for validity). 
Correlation Between Teacher Entry Examination and Performance Evaluation Results 
This first strategy refers to the classical methodology in validity studies, an analysis of 
correlation coefficients. Table 26 presents the correlation coefficients between the 2016 
performance evaluation results (global score) and (a) the 2014 entry examination results, 
disaggregated by Test 1, Test 2, and Test 3, and (b) the sum of the first two tests (highest test 
scores and first-time scores), obtained for teacher candidates who took the entry examination 
twice. Tables B1 and B2 of Appendix B show the scatterplots of these correlations, illustrating 
the relationships. 
In general, the highest test scores had higher correlations than the first-time test scores, 
but both types of scores had the same correlation sign and strength. The correlations between the 
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global performance evaluation score and the sum of highest test scores showed a positive, 
adequate, and statistically significant correlation (.28), and the same resulted for the correlation 
with the sum of first-time test scores (.23).  
The correlations between global performance evaluation score and the specific tests were 
always higher for Test 1 than Test 2. The specific highest Test 1 score and first-time Test 1 
score, which referred to the pedagogical and subject-matter test, showed positive, adequate, and 
statistically significant correlations with the global performance evaluation score (.28 and .24, 
respectively). However, the specific highest Test 2 score and first-time Test 2 score, which 
referred to the assessment of teaching ethics, teacher participation, and continuing education, had 
positive but inadequate and statistically significant correlations with the global performance 
evaluation score (.17 and .15, respectively).  
The additional Test 3, which referred to the indigenous language, did not show a 
statistically significant correlation with the global performance evaluation score, for the highest 
Test 3 score or first-time Test 3 score, perhaps because of the low number of observations 
assessed (54). In addition, the chaotic administration of Test 3 probably undermined the validity 
evidence of this test. 
Table 26 
Correlation Between Test Scores and Performance Evaluation 
 Highest test scores First-time test scores 





0.2837 0.2775 0.1719 -0.0165 0.2291 0.2364 0.1501 -0.1427 
0.0000 0.0000 0.0001 0.9060 0.0000 0.0000 0.0009 0.3032 
(501) (501) (501) (54) (490) (490) (490) (54) 
Note. Numbers in italics show the correlation coefficients. Numbers in regular text show the p-value of the 
correlation. Numbers in parentheses show the number of observations. 
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Table 27 displays the correlations for the teacher entry examination and the performance 
evaluation instruments (exam, lesson plan, and portfolio), and Tables B3 to B8 in the Appendix 
B the scatterplots of these correlations. As evident in the table, the strongest correlations were 
found between the teacher entry examination and the exam instrument for evaluation. In both 
cases, the sum of highest test scores and the sum of first-time test scores showed positive, good, 
and statistically significant correlations (.49 and .48, respectively) with the exam instrument 
score. The correlations with the exam instrument score were also larger for the highest Test 1 
score (.43) and first-time Test 1 score (.41) than for the highest Test 2 score (.39) or first-time 
Test 2 score (.43). This trend was identified for all of the evaluation instruments, the lesson plan, 
and the portfolio results. 
The correlations between the teacher entry examination and the lesson plan instrument 
for evaluation showed that in the case of the sum of highest test scores, the correlation was 
adequate (.27), but for the sum of first-time test scores was inadequate (.18). No statistically 
significant correlation was found between the teacher entry examination and the portfolio 
instrument for evaluation, suggesting that the portfolio was assessing something different than 
what was included in the teacher entry examination, a reflection of student work that indirectly 
relates to teacher performance. The correlation between the portfolio and lesson plan instruments 
was adequate (.26) and statistically significant, suggesting that the portfolio reflects indeed some 
evidence of teacher performance. 
Test 3 was not found to have a statistically significant correlation with any of the 
evaluation instruments. This means that the indigenous language was not related to the teacher 





Correlation Between Test Scores and Performance Evaluation Instruments 
 Highest test scores First-Time test scores 
Test 1 
+Test 2 
Test 1 Test 2 Test 3 Test 1 
+Test 2 
Test 1 Test 2 Test 3 
Exam 
0.4998 0.4307 0.3953 No data 0.4851 0.4144 0.4309 No data 
0.0000 0.0000 0.0000 No data 0.0000 0.0000 0.0000 No data 
(447) (447) (447) No data (436) (436) (436) No data 
Lesson 
plan 
0.2741 0.2895 0.1324 -0.0501 0.1838 0.2196 0.0813 -0.1791 
0.0000 0.0000 0.0030 0.7188 0.0000 0.0000 0.0721 0.1951 
(501) (501) (501) (54) (490) (490) (490) (54) 
Portfolio 
 
0.0341 0.0449 0.0026 0.0124 0.0389 0.0401 0.0255 -0.0755 
0.4461 0.3159 0.9543 0.9288 0.3903 0.3759 0.5728 0.5876 
(501) (501) (501) (54) (490) (490) (490) (54) 
Note: Numbers in italics show the correlation coefficients. Numbers in normal text show the p-value. Numbers in 
parentheses show the number of observations. No correlation was possible between Exam and Test 3 because the 
exam instrument for indigenous education was deem not achieving the psychometric validity criteria by INEE 
(2016c), and no scores were reported for them, who are the only teachers who took Test 3. 
At first sight, the validity evidence suggests that the teacher entry examination was a 
sound method for selecting teachers, who 2 years after they entered the system showed a 
performance level in line with their entry examination scores. This means that the teacher entry 
examination provided, at the point of hiring, useful information on teacher performance. This is 
not negligible; this type of information can be used for formative purposes (e.g., adjust the 
mentoring program based on the entry examination results, more effectively monitor beginning 
teachers during their probationary period, and further analyze the teacher entry examination and 
diagnostic evaluation results).  
However, the findings from this validity method could have masked a simpler 
interpretation of the coefficient correlations: the teacher entry examination was not really 
predicting the performance evaluation, but the entry examination recovers similar information as 
the exam instrument of the performance evaluation. This means that findings from this type of 
analysis are tautological, rather than enlightening.   
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The reason behind the similarity in statistical results is that predictive measures suffers 
from a bias known as common-method variance, defined as “systematic error variance shared 
among variables measured with and introduced as a function of the same method and/or source” 
(Richardson, Simmering, and Sturman, 2009). This is the case of Test 1 and the exam 
instrument, which resemble each other in terms of the assessment method and content, as both 
are based on multiple-choice questions, developed by the same institution (CONEVAL), and 
focused on assessing pedagogical and teaching and learning abilities. The main difference is that 
the exam instrument was heavily based on situational judgment questions. In addition, both 
assessments were designed based on the content of teaching standards, one for beginning 
teachers and the other for in-service teachers, but both teaching standards included the same five 
dimensions and criteria (except for one criterion in Dimension 4). 
Teachers interviewed confirmed the similitude in content and method. They expressed 
that Test 1 and the exam of the performance evaluation. were similar assessments, except that the 
performance evaluation was more focused on cases of equity, regarding indigenous education, 
and inclusive education, despite teachers being in the general education mode.  
There are some authors, however, who state that the bias resulting from common-method 
variance is rather an urban legend (see Spector, 2009; and Conway and Lance, 2010), and do not 
recommend to carry out post hoc statistical control strategies that despite being promising, may 
have significant drawbacks. For this research, it was decided to consider the potential bias in the 
predictive validity evidence, and rather focus on the information from the lesson plan instrument 
in the performance evaluation, which offered better evidence on the validity of the teacher entry 
examination than the exam instrument, given that the lesson plan and the teacher entry 
examination did not resemble each other in method or content. The correlations among these 
assessments were positive and adequate too, when considering the sum of the highest Test 1 and 
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Test 2 scores, the highest Test 1 score, and the first-time Test 1 score, with correlations 
coefficients ranging between .22 and .29 (see Table 27 for details). These findings suggest that 
the teacher entry examination was able to predict teacher performance, specifically regarding the 
abilities of a teacher to design a lesson plan.   
The absence of a statistically significant correlation between the teacher entry 
examination scores and the portfolio score should not lead to the conclusion that the portfolio 
was a lower-quality instrument. Instead, this means that the two assessments were independent; 
they recovered different information, one on teachers’ knowledge and the other on teachers’ 
abilities to design and assess student work.  
Multivariate Regression Analysis to Identify the Effect of the Teacher Entry Examination 
on the Performance Evaluation 
 The second strategy in this validity study was to conduct multivariate regression analysis 
to analyze whether the 2014 teacher entry examination results could explain the 2016 teacher 
performance evaluation results, which would indicate that at the teacher hiring point, the system 
was able to select teachers who, 2 years later, performed effectively in the classroom.  
First, the selected model is discussed, based on Equation 2 (see Chapter 3, Data Analysis 
Methodology for Research Question 3), that along with the 2014 teacher entry examination 
results included teacher, school, and community characteristics that were found to have an effect 
on the 2016 teacher performance evaluation results. Second, the extended model is discussed, 
based on the same Equation 2, but including variables that were not found to be statistically 
significant. These models were expected to help differentiate between factors that had an effect 
on teacher performance and those that did not. Finally, the evaluation instruments model is 
presented, based on Equation 3 (see Chapter 3), which analyzed the effect of the 2014 teacher 
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entry examination results on the instruments of the 2016 performance evaluation, along with 
teacher, school and community characteristics.  
Selected Model of Global Performance Evaluation 
Results are shown in Table 28. Regression 1 was considered the most adequate model in 
this study and included the variables that best explained the variability in the global performance 
evaluation score (20%, as expressed by the adjusted-R2). Regression 2 was a similar model, 
except that it disaggregated Test 1 and Test 2 scores. After running post-test analysis, these two 
regressions fitted OLS assumptions, with the variable of previous teaching experience under the 
VIF rule showing no multicolinearity. 
Regression 3 included the type of teacher education institution and the interaction of this 
categorical variable with previous teaching experience. By adding this interaction, problems of 
multicolinearity raised. However, it was important to analyze this regression to better understand 
the effect of previous teaching experience on teacher performance. 
Table 28 
OLS Analysis–Effect of Teacher Entry Examination on Teacher Performance Variability 
 (0) (1) (2) (3) 
 Performance Performance Performance Performance 
Teacher entry examination     
Sum of Test 1 and Test 2 (highest) 5.26*** 377.26***  340.56*** 
 (.79) (100.22)  (100.14) 
Test 1 (highest, normalized)   233.00**  
   (78.28)  
Test 2 (highest, normalized)   143.40  
   (117.87)  
Teacher characteristics     
Grades (normalized)  121.22*** 121.01*** 134.86*** 
  (25.77) (25.80) (25.41) 
Experience (public)  -31.73** -31.64** -29.86** 
  (10.65) (10.66) (11.22) 
Experience (private)  -25.54 -25.02 -27.53 
  (17.23) (17.27) (18.11) 
Experience  0.65 0.66 0.51 
  (0.34) (0.34) (0.63) 
	 126	
 (0) (1) (2) (3) 
 Performance Performance Performance Performance 
Experience (squared)  -0.00 -0.00 -0.00 
  (0.00) (0.00) (0.00) 
School characteristics     
Same school   27.13* 26.67* 31.03** 
  (10.56) (10.61) (10.44) 
Lowest level (Spanish)  57.05** 57.33** 54.57** 
  (18.67) (18.69) (18.36) 
Lowest level (math)  -30.99* -31.49* -32.31* 
  (13.62) (13.67) (13.33) 
Community characteristics     
Margin index (normalized)  121.43*** 120.61*** 122.20*** 
  (30.01) (30.08) (30.05) 
Density (low)  -42.32* -41.84* -45.65* 
  (21.07) (21.11) (20.95) 
Density (very low)  -56.11* -55.37* -58.16* 
  (24.32) (24.39) (24.35) 
Density (extremely low)  -89.62** -89.24** -91.19** 
  (27.74) (27.78) (27.57) 
Interaction between experience and teacher education institution 
Teacher education institution (detailed)    -1.04 
    (1.45) 
Experience*Tch. coll. (public)    3.23 
    (5.59) 
Experience* Tch. coll. (private)    0.19 
    (0.78) 
Experience*Sup. Normal School    -0.21 
    (0.44) 
Experience* Tch. coll. (urban)    -0.48 
    (0.96) 
Experience* Tch. coll. (rural)    -7.89* 
    (3.33) 
Experience* Tch. coll. (other)    -0.15 
    (0.52) 
Experience*UPN (Puebla)    -0.28 
    (0.41) 
Experience*UPN (Teziutlan)    2.03* 
    (0.91) 
Experience*UPN (Tehuacan)    1.53** 
    (0.57) 
Experience*Any university    0.11 
    (2.16) 
Experience*Other    0.06 
    (0.44) 
_cons 164.11 824.01*** 843.25*** 854.90*** 
 (165.49) (86.33) (93.17) (88.35) 
adj. R2 0.078 0.197 0.196 0.242 
N 501 328 328 328 
 Note. Standard errors in parentheses. * p < 0.05, ** p < 0.01, *** p < 0.001. 
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Teacher entry examination. One of the factors that best explained the performance 
evaluation score was actually the teacher entry examination test scores. Regression 1 showed that 
one percentage point increase in the test scores was associated with an increase of 3.8% on the 
performance evaluation (equivalent to 30 points on the original scale), all things being equal. 
Regression 2 demonstrated that the effect of the teacher entry examination was mostly based on 
the effect of Test 1, associated with an increase of 2.3% on the performance evaluation, 
compared to Test 2, associated with a 1.4% increase (which is not statistically significant).  
 Grades. These were also associated with a large, positive and statistically significant 
effect on the performance evaluation in Regressions 1 and 2. An increase of 1 percentage point 
on grades was associated with a 1.2% increase on the global performance evaluation score 
(equivalent to 9.6 points in the original scale), which represents half of the size of Test 1 effect.  
 Teacher experience. In comparison with the OLS model presented in Table 23 (which 
only included teacher characteristics), the model in Table 28 included teacher characteristics and 
variables at the school- and community-level. Regressions 1 and 2 showed that previous teaching 
experience (regardless of whether it was in a public or private school) was not associated with 
any effect on the teacher performance evaluation, nor it has a quadratic form. However, having 
any previous teaching experience in public schools was associated with a negative and 
statistically significant effect, related to a decrease of 30 points on the global performance 
evaluation score. This was not the case for previous teaching experience in private schools. 
A plausible explanation for having identified a negative and statistically significant effect 
for teaching experience in public schools on performance is that the variability of teacher 
performance may be explained by the quality of the teacher education institution. This is 
supported by the descriptive analysis showing that a large percentage of the teachers with public 
school teaching experience were trained at the UPN campus Puebla (42%), an institution 
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producing graduates with lower performance (41 points less), compared to graduates from the 
BINE, as indicated in Table 29. This table shows that the rest of the teachers with public school 
teaching experience were trained as follows: 30% at normal schools, 11% at the UPN campus 
Teziutlán, 7% at the UPN campus Tehuacán, and 10% at other institutions, although none of 
these categories were statistically significant. In addition, self-selection effects should be 
considered, in teachers’ personal choice for going to private or public schools.   
Table 29 





Teachers college (public) -12.09 
 (15.05) 
Teachers college (private) -12.62 
 (16.23) 
Superior Normal School -39.88 
 (23.21) 
Teachers college (urban) -93.58** 
 (28.64) 
Teachers college (rural) -15.27 
 (20.83) 
Teachers college (other) -8.61 
 (14.83) 
UPN campus Puebla -41.81** 
 (14.83) 
UPN campus Teziutlán -1.44 
 (22.72) 
UPN campus Tehuacán 43.68 
 (23.75) 






adj. R2 0.041 
N 477 
Note. Standard errors in parentheses. 
** p < 0.01, *** p < 0.001. 
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To better understand the negative effect of public school teaching experience on teacher 
performance, another model expanded Regression 1 with an interaction between public school 
teaching experience and the type of teacher education institution. However, these interactions 
were not statistically significant, and results are not worthy of discussion here.  
A variation of the idea was presented in Regression 3 of Table 28, considering an 
interaction between teaching experience (regardless of whether it was in a public or private 
school) and the type of teacher education institution. Although the main effects of these two 
variables were not statistically significant, the interaction showed a negative and statistically 
significant effect for graduates from rural teachers colleges (8 points less) with teaching 
experience and a positive and statistically significant effect for graduates from the UPN campus 
Tezihutlan (2 points more) and the UPN campus Tehuacan (1 point more) with teaching 
experience, compared to BINE graduates with teaching experience.  
These results point to two possible explanations for the negative effect of public school 
teaching experience on teacher performance. One is that the majority of teachers barely had any 
previous teaching experience. Those without experience may achieved better performance 
evaluation results than those with teaching experience (in public, but also in private schools) 
because they may have studied harder to pass the performance evaluation, considering they were 
in a probationary period and had no evidence of their self-efficacy in the classroom. In 
comparison, teachers who had some previous teaching experience may have been more confident 
in their ability, which may have resulted in them preparing less for the exam. However, this only 
explains the differences between teachers with previous teaching experience and those without. 
The second possible explanation is that teachers with previous teaching experience in 
public schools may have been exposed to practices that were in place before the 2013 education 
reform that may have been counterproductive in their performance evaluation. For instance, 
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many teachers narrated that they ignored the human rights framework in which the education 
reform was based until they studied for the 2014 teacher entry examination. This shows that 
before the education reform, teachers were teaching without a normative knowledge, which was 
probably reflected in their 2016 performance evaluation.   
In addition, some teachers (both those with and without previous teaching experience) 
were against the use of a high-stakes performance evaluation to determine their future in 
teaching. The difference may rely in the fact that teachers with previous experience had taught in 
an old system in which teachers were not evaluated, which could have preempted a negative 
opinion regarding a performance evaluation and contributed to these teachers obtaining lower 
scores on the performance evaluation.   
 School context. According to the law, during the first 2 years of a beginning teacher's 
career, there should not be any change of school. However, these early changes did occur. They 
were often the result of the cadeneo system and decisions by high-ranking education officials 
(see School Changes During the First 3 Years in Chapter 6). However, a school change between 
the second and third year (or later) was formally permitted if requested by a teacher. The 
analyses in this study included a model with a variable that indicated whether teachers voluntary 
stayed in the same school between their second and third year (in some cases, not changing 
schools could have been the result of a teacher's request being denied), so as to recover 
information at the school level about why a teacher might want to stay in the same school. 
Staying in the same school between the second and third year of teaching was associated 
in Regressions 1 and 2 (see Table 28) with an average of 27 more points on the global 
performance evaluation score, compared to those who changed schools. This may capture the 
effect of being in a healthy school environment with peer teachers, students, and the school 
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principal, which may make teachers decide to stay in the same school and have a positive impact 
on their performance evaluation. 
Other school characteristics included were those related to students' test scores in Spanish 
and math, aggregated at the school-level. The dummy variable included indicated that teachers in 
their second year of service24 in schools with students at the lowest levels of the Spanish test 
from the standardized 2015 PLANEA-ELCE assessment. The lowest levels on this test were 1 
and 2, out of 4 categories. Contrary to expectations, teachers in schools with the most categories-
1 and 2 students were associated with higher performance scores (57 points more) than teachers 
in schools with more students in categories 3 and 4 (Regressions 1 and 2). The reason for this 
result is unclear, but possible explanations are discussed in the next section, along with another 
unexpected result pertaining to community characteristics.   
Another regression was run for teachers in schools with the most students performing at 
the lowest levels on the standardized math assessment. Here, findings were as expected. 
Teachers in schools with students scoring at the lowest levels on math were associated with 
lower performance evaluation scores (31 points less) for Regression 1 and 2. This standardized 
math assessment was only administered to sixth-grade students. This finding may refer to the 
struggle that teachers have when teaching in schools in which students in terminal grades do not 
have basic mathematic skills.  
The finding regarding the math variable is however ambiguous because the performance 
evaluation did not consider any measure of student learning outcomes in the instruments used to 
assess teachers. This means that the variable of low math levels affecting the teacher 
                                               
24 Students' test scores obtained during teachers' first year in service were not found to be statistically 
significant and were not included in the model. This is discussed in the Extended Model section of this 
chapter, which analyzes variables not associated with the performance evaluation. 
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performance evaluation may have been a proxy for factors other than student ability, which 
affected both student test scores and teachers’ performance scores. For example, in school 
environments in which the students come from difficult family backgrounds and live in 
marginalized communities, students may obtain lower scores in math, and their teachers are 
more likely to struggle to display pedagogical skills adapted for individual student needs. In such 
a situation, low math scores are more likely a proxy for the students' socioeconomic context. The 
following section adds to this discussion. 
An important nuance in understanding these findings is that the PLANEA-ELCE student 
assessment was administered in 2015 to only sixth-grade students, which was the year before the 
teacher performance evaluation was carried out. This means that the math and Spanish levels did 
not refer to specific students that teachers taught, but to the general achievement level in the 
school in which teachers taught. This means that the student learning variables considered in 
these regressions may not have captured student ability in a school, but perhaps to information 
on the student context (academic or socioeconomic) that may have affected teachers. 
Student learning was not directly linked to the teacher performance evaluation. Two 
instruments were supposed to consider it in an indirect way: on the exam instrument teachers 
were asked about pedagogical abilities that impacted learning, and in the portfolio instrument 
teachers needed to show the work of students from different achievement levels. Nevertheless, 
the performance evaluation did not include a direct measure of how teachers’ performance 
affected student learning. Although this is highly controversial, including information on student 
learning outcomes in teacher performance evaluations might contribute to the field of teacher 
effectiveness, if considered in an experimental way (not as information for a high-stakes 
summative evaluation). 
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 Community characteristics. Another finding contrary to expectations was the 
coefficient of the marginalization index, which captured nine deficiencies in four areas 
pertaining to the municipalities: education, housing, income, and local conditions. As 
Regressions 1 and 2 showed (see Table 28), a 1% increase in this index (showing more 
deficiencies) was associated with an average increase of 1.2% in the global performance 
evaluation score (10 points), all things being equal. 
This finding reveals that an unfavorable context (i.e., a marginalized community or a 
majority of students who had not mastered Spanish; as shown in the previous School Context 
section) did not negatively impact the teachers’ performance evaluation, which was contrary to 
what was expected. One plausible explanations are that teachers, knowing that they were 
working in a more difficult environment, put more effort into developing teaching and learning 
strategies that met students’ needs or to make the larger community to participate in students’ 
education, both more positive behaviors on the part of teachers that impacted their evaluation 
scores. This was confirmed during teachers' interviews when participants narrated how teachers 
in rural communities knew the family circumstances of each student and were able to interact 
more closely with students and the larger community to positively influence students’ education. 
Authorities from the SEP in Puebla explained that this contradictory result may simply 
reflect the fact that the best teacher candidates went to marginalized schools because of the 
specificities of the hybrid teacher deployment system (see Chapter 6, section on School Changes 
During the First 2 Years). However, this hypothesis was tested and ruled out by including in the 
extended model the ranking of teachers in the teacher entry examination results (see Chapter 7, 
Extended Model section). The result was not statistically significant, suggesting that the positive 
sign of the marginalization index was truly capturing the effect of marginalized communities on 
the performance of teachers, meaning that teachers in certain adverse contexts can perform well. 
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A different conclusion was reached regarding the percentage of the population living in 
small communities (less than 5,000 inhabitants) within a municipality in which teachers’ schools 
were located. The larger the percentage of people living in small communities, the less populated 
or dense was the municipality. This means that teachers were assigned to schools in 
municipalities that were categorized as lowly dense (3% to 53% of people living in small 
localities), very lowly dense (54% to 99%), and extremely lowly dense (100%). These categories 
may capture other factors, such as access to public services, availability of public transportation, 
closeness with urban areas, etc.  
The model in Table 28 shows that in less dense municipalities (or with more people in 
smaller communities), teachers were associated with a reduced performance evaluation 
(Regressions 1 and 2), all things being equal. Moreover, there seems to be a pattern: lower 
municipality density had a more negative effect on performance scores. As Regression 1 shows, 
being in lowly dense municipality was associated with a 42-point drop on the global performance 
evaluation score, while being in a very lowly dense municipality was associated with a 56-point 
drop and being in an extremely lowly dense municipality with a 89-point decrease.  
This finding suggests that the marginalization context that negatively affected teacher 
performance was only a context of faraway and underserved communities, as shown by the 
municipality’s density variable, rather than the context of communities with low levels of 
education, income, housing, and locality conditions, as indicated by the marginalization index.  
This important finding mirrors the challenges that teachers narrated in the interviews. 
Many teachers mentioned that a teacher must display the ability to work in all types  contexts 
and that marginalized communities were not necessarily unfavorable school assignments. 
Actually, some teachers mentioned that they preferred to work in rural communities because they 
could establish a better relationship with the community and because there was more respect for 
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teachers. Alternatively, challenging situations for teachers involved teaching in schools that were 
far from their place of origin or family life or that were difficult to access. Some teachers 
complained about the long time they spent traveling to and from school. One teacher shared that 
she spent between 2 and 4 hours traveling from home to school. Another said she had to cross a 
river with a motorbike during the raining season, and still another described spending one quarter 
of his salary on transportation. It may be this type of adverse context that is associated with a 
lower teacher performance evaluation score. 
Extended Model of Global Performance Evaluation 
The results of an extended model are presented in Table B9 in Appendix B. This model 
includes the variables from the selected model as well as others at the teacher, school, and 
community level, so as to analyze their effect on the performance evaluation but specifically to 
understand which variables did not have any statistically significant effect. All variables were 
added one by one (in a forward-step selection process) to see whether they had a statistically 
significant effect on performance. Only those that had an effect and increased the degree of 
variability explained (as measured by the R2) were retained in the selected model in Table 28.   
In the extended model, the teacher entry examination results had no effect on the 
performance evaluation, the ranking of teachers, or the diagnostic evaluation results after 1 year 
in service. The model showed grades as a better explanatory factor of teacher performance. Not 
having an effect on the ranking of teachers confirmed the positive effect of highly marginalized 
communities on teacher performance. The hypothesis was that this positive effect was showing 
that more highly ranked teachers (who presumably would have scored better on performance) 
ended up in harder-to-teach schools because of the cadeneo system allowed more senior teachers 
to take the most desirable posts. However, this means that teachers, regardless of their rank on 
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the teacher entry examination, are capable of obtaining a good performance evaluation score, 
even when working in a highly marginalized context.  
Notably, all the variables from the mentoring program had no effect on teacher 
performance, including the length of participation in the program, if there was a work plan or 
not, and if meetings and classroom visits were conducted or not. This does not mean that the 
program was not helpful in supporting participating teachers during their first 2 years in service. 
This may simply mean that the measures collected were not robust enough to reveal any effect. 
Only quantitative variables regarding the program details were explored in this model, while 
based on the teachers interviews, teachers’ positive and negative experiences with the program 
had a lot to do with its quality. Chapter 4, in the section on Results in the Formative Evaluation 
and Support Mechanisms, incudes a discussion on the quality of the mentoring program, based 
on information from the document review and teacher interviews.   
Regarding teacher characteristics, this extended model showed that, as expected, age was 
not statistically significant. Grades had a positive effect on the performance evaluation, and 
previous teaching experience in public schools had a negative effect. These results were 
statistically significant.  
In terms of the school characteristics, changing schools between the first and second year 
had no effect on the performance evaluation and neither did changing schools between the 
second and third year (both variables included in the model). This was the same for all learning 
outcome variables: Spanish and math test scores for the teachers’ schools for both the first and 
second year of teaching. As reflected in the selected model (see Table 28), only variables from 
the second year had a statistically significant effect on teacher performance.  
Regarding the community characteristics, none of the variables had a statistically 
significant effect, including the marginalization index, municipality density, rural versus urban 
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environment, distance to the municipal capital, and literacy rates. This was the case for both the 
first and second school years.  
Model of Performance in Evaluation Instruments 
The model presented in Table 30 and based on Equation 3 (see Chapter 3) shows the 
effect of the teacher entry examination test scores on the performance evaluation instrument 
scores, along with the diagnostic evaluation scores after 1 year in service, teacher characteristics, 
school characteristics, and one variable regarding the mentoring program. Regression 1 refers to 
the exam instrument, Regression 2 to the lesson plan, and Regression 3 to the portfolio. No 
variable at the community-level was found to have a statistically significant effect, so these 
variables are not included in this model. Post-testing analysis showed that regressions fit the 
OLS assumptions of linearity, normality and independence of residuals, homogenous variance of 
errors, and no multicollinearity. 
Table 30 
OLS Analysis–Effect on Performance Evaluation Instruments 
 (1) (2) (3) 
 Exam Lesson Plan Portfolio 
Teacher entry examination    
Sum of Test 1 and Test 2 (highest) 30.12*** 17.67* -3.96 
 (5.28) (7.37) (8.07) 
Teacher characteristics    
Grades (normalized) 4.15*** 5.29** 7.59*** 
 (1.19) (1.86) (2.07) 
Teacher education institution 0.49*   
 (0.22)   
Experience 0.01 0.01 0.00 
 (0.01) (0.01) (0.01) 
Experience (public) -0.78 -1.69 -0.04 
 (0.87) (1.11) (1.24) 
Experience (private) 4.15*** 5.29** 7.59*** 
 (1.19) (1.86) (2.07) 
Diagnostic evaluation    
Section A 0.84   
 (0.48)   
Section B 1.43**   
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 (1) (2) (3) 
 Exam Lesson Plan Portfolio 
 (0.48)   
Mentoring program    
Working plan 2.26   
 (1.70)   
School characteristics    
Same school -0.46 2.43**  
 (0.59) (0.79)  
Lowest level (math) 1.14*  -1.90* 
 (0.56)  (0.87) 
State funding 0.45 2.47**  
 (0.47) (0.75)  
_cons 75.94*** 92.19*** 115.22*** 
 (4.45) (6.11) (6.80) 
adj. R2 0.387 0.176 0.056 
N 195 328 328 
Note. Standard errors in parentheses. 
* p < 0.05, ** p < 0.01, *** p < 0.001. 
 
 Exam. As was expected, Regression 1 with the exam score as a dependent variable was 
able to explain the highest percentage of variability (39%), compared to the lesson plan 
(Regression 2) and portfolio (Regression 2) models. An increase of 1% on the teacher entry 
examination test scores was associated with an increase of 0.30% on the exam instrument for 
evaluation score (equivalent to 3 points), all things being equal. With smaller effects, grades and 
the type of teacher education institution were also associated with an increase in exam score.  
Compared to the basic category, being in the suitable category of Section B on the 
diagnostic evaluation, which measures teacher continuous education; teaching ethics and legal 
teacher practice; and teacher participation in the school and community, was associated with a 
positive effect on the exam score. The effect of Section A on the diagnostic evaluation, 
measuring teacher knowledge on how students learn and what they need to learn; and teacher 
organization and relevant pedagogical intervention, was not found to be statistically significant. 
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None of the variables regarding participation in the mentoring program were found to 
have a statistically significant effect on the exam score, including having a working plan that 
showed the strongest correlation with the dependent variable.  
The only school-level variable with a statistically significant effect was the dummy 
variable indicating schools in the lowest math levels (Level 1 and Level 2 on the 2015 PLANEA-
ELCE assessment). A teacher in such a school was associated with a 1-point increase in their 
exam score. The explanation for the positive effect of scoring low on Spanish may also apply 
here (see previous section on the Selected Model of Global Performance Evaluation). 
 Lesson plan. Regression 2 with the lesson plan instrument for evaluation score as 
dependent variable was able to explain 18% of the variability. This shows that the teacher entry 
examination was associated with a positive and statistically significant effect on the lesson plan 
score, all things being equal. However, the effect size was small, with a coefficient of 0.18% 
(equivalent to 0.2 points on the original scale). With an even lesser effect, grades were also 
associated with a positive and statistically significant effect on the lesson plan score.  
Previous teaching experience in public schools, contrary to the findings in the selected 
model explaining the global performance evaluation score, had a negative and statistically 
significant effect on the lesson plan score, 2 points less, an effect of the same size than the 
teacher entry examination. 
Among the school characteristics, being in the same school for the second and third year 
and being in a school receiving state resources (compared to schools funded by federal 
resources) were both associated with a positive and statistically significant effect on the lesson 
plan score. The effect sizes were similar, equivalent to 2 points.  
No variable regarding the diagnostic evaluation or participation in the mentoring program 
was found to have a statistically significant effect on the lesson plan score. 
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 Portfolio. Regression 3 with the portfolio instrument for evaluation score as dependent 
variable showed that the portfolio was the only performance evaluation instrument not statically 
and significantly associated with the teacher entry examination. This was expected from the 
correlation coefficients discussed in this chapter in the section analyzing the Correlation Between 
the Teacher Entry Examination and the Performance Evaluation Results. As explained in that 
section, this finding only means that the teacher portfolio and the teacher entry examination 
measured different things that were not associated. It must be noted that this regression was 
almost unable to explain the variability in the portfolio score, with an adjusted-R2 of .06, so 
findings must be interpreted with caution. 
Grades were associated with a positive and statistically significant effect on the portfolio 
score, but the size was very small (0.07 points). Having previous teaching experience in public 
school and being at a low-performing school in terms of math (Level 1 and 2) were both found to 
have a negative and statistically significant effect on the portfolio score, each equal to 2 points.  
Estimation of Error and Severe Error Rates in the Teacher Entry Examination 
The third strategy in this validity study was the estimation of the error and severe error 
rates in the teacher entry examination. Based on a predictive model, this strategy assessed the 
prevalence of the underselection and overselection of applicants in the teacher entry examination 
by comparing the teacher selection results (at the hiring point) against predicted and observed 
measures of success and failure in the teacher performance evaluation (conducted after 2 years of 
teaching). The Data Analysis Methodology section in Chapter 3 explains in detail the three steps 
of this analytical methodology.  
The first step of this strategy was running a probit regression to estimate the probability 
of success and failure in the teacher performance evaluation, based on the teacher entry 
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examination results and some available control variables for teacher characteristics, school 
funding type, and education mode. The predictor in the model was the entry examination results, 
and the external criterion for validity was the teacher performance evaluation, more specifically, 
some dummy variables that indicates whether teachers succeeded or failed the teacher 
performance evaluation (by being in the top or bottom 25%, respectively).  
Table 31 shows the probit model results using a restricted sample of teachers for which 
both teacher entry examination and performance evaluation results were available (477 teachers). 
Regressions 1 to 3 predict the success measures (being in the top 25%) of the performance 
evaluation, the lesson plan, and the portfolio scores, while Regressions 4 to 6 predict the failure 
measures (being in the bottom 25%) for the same variables. The regressions predicting the global 
performance evaluation score (Regressions 1 and 4) and the lesson plan score (Regressions 2 and 
5) were able to explain between 44% and 53% of the variability, considering Chi2 as the model-
fit measure. However, the regressions predicting the portfolio score (Regressions 3 and 6) only 
explained 20%.  
Table 31 
Probit Models for Prediction of Teacher Performance 
 Success measures Failure measures 
 (1) (2) (3) (4) (5) (6) 
 Performance Lesson plan Portfolio Performance Lesson plan Portfolio 
Teacher entry examination      
Test 1 (highest) 0.06** 0.08***  -0.09***   
 (0.02) (0.02)  (0.02)   
Test 1 (highest) 0.02 -0.00  -0.06   
 (0.03) (0.03)  (0.04)   
Test 2 (first-
time) 
  0.01  -0.08*** 0.02 
   (0.02)  (0.02) (0.02) 
Test 2 (first-
time) 
  0.00  0.07** -0.01 
   (0.02)  (0.02) (0.03) 
Tested twice      0.12 
      (0.19) 
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 Success measures Failure measures 
 (1) (2) (3) (4) (5) (6) 
 Performance Lesson plan Portfolio Performance Lesson plan Portfolio 
Teacher 
characteristics 
      
Grades 0.46*** 0.32** 0.32** -0.44*** -0.40** -0.24 
 (0.13) (0.12) (0.12) (0.12) (0.12) (0.13) 
Age      -0.04 
      (0.03) 
Experience 
(public) 
     -0.00 
      (0.00) 
Experience 
(private) 
     -0.00 
      (0.00) 
Graduation year 0.08** 0.06**    -0.02 
 (0.03) (0.02)    (0.03) 
Graduation type   0.00**   -0.00 
   (0.00)   (0.00) 
UPN     0.41** 0.40 
     (0.14) (0.22) 
BINE      0.27 
      (0.24) 
Teachers 
college (rural) 
     0.35 
      (0.32) 
Any university      1.40 
      (0.79) 
School 
characteristics 
      
State funding      0.14 
      (0.18) 
Education mode       
Indigenous ed. 0.44*     -0.21 
 (0.20)     (0.22) 
_cons -176.66*** -135.69** -4.64* 18.05*** 4.68* 49.57 
 (52.17) (42.77) (2.03) (3.70) (2.12) (66.28) 
AIC 523.21 557.50 578.57 499.97 525.58 607.48 
BIC 548.20 578.32 599.41 516.64 546.41 674.16 
chi2 48.92 44.17 20.65 47.72 52.80 16.93 
N 476 476 477 476 477 477 
Note. Standard errors in parentheses. 
* p < 0.05, ** p < 0.01, *** p < 0.001 
 
Three different types of probit models were computed to optimize the predictions of 
success and failure measures yielding the lowest error rates. First, a model estimated the 
probabilities based only on the teacher entry examination results; then only on tertiary education 
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grades; and also on a mix of both predictors, in combination with teacher characteristics, 
including age, previous teaching experience, type of education institution, and education mode. 
The probit models retained were those that yielded the lowest error rates, shown in this chapter. 
The best model, judged by their Chi2, was the model mixing predictors, and the next best model 
was the one based solely on the entry examination scores. The results of the alternative probit 
models and related error rates are in Appendix B (Tables B10, B11, and B12), along with the 
marginal plots visualizing the error rates based on these models (Figures B1 and B2).  
The second step in this strategy extrapolated the performance evaluation predictions to 
the whole sample. Table 32 presents these predictions, computed for all 1,165 teacher candidates 
who completed the teacher entry examination, regardless of whether they were selected.  
Table 32 
Success and Failure Measures Predicted for the Whole Sample 
 Variable Obs. Mean Min Max SD 
Success 
measures 
Performance 1165 0.20 0.00 0.70 0.14 
Lesson plan 1165 0.22 0.00 0.71 0.15 
Portfolio  1166 0.28 0.09 0.50 0.09 
Failure 
measures 
Performance  1165 0.45 0.02 0.98 0.25 
Lesson plan 1165 0.43 0.04 0.95 0.21 
Portfolio  1165 0.33 0.05 0.87 0.11 
 
The predicted performance evaluation in Table 32 shows that the mean probability of 
being in the top 25% of the global performance evaluation score was .20, whereas being in the 
lowest 25% was .45. These probabilities were more nuanced than simply describing the 
likelihood of passing or failing the performance evaluation. The mean chance of being in the top 
or bottom 25% was .22 and .43 for the lesson plan and .28 and .33 for the portfolio scores, 
respectively.  
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The third step in this strategy calculated the error and severe error rate. The error rate was 
expressed as the probability of teacher candidates being overselected (selected into the teaching 
career but predicted to fail the teacher performance evaluation; false positive or type-I error) or 
underselected (not selected into the teaching career but predicted to succeed in the teacher 
performance evaluation; false negative or type-II error). Severe error was the sum of both types 
of error rates. 
Table 33 presents the calculated error and severe error rates. The overselection error rate 
was deemed to be the most worrisome outcome, given that it indicated the probability of having 
students being taught by underperforming teachers. This error rate was calculated at 12%, which 
represents teachers who passed the entry examination but were predicted to fail the performance 
evaluation, based on the global performance evaluation scores. This percentage was similar when 
computing the overselection error rate in the lesson plan and portfolio, 13% and 14%, 
respectively.  
The underselection error rate was also worrisome because it indicated the probability of 
leaving out of the teaching career candidates who were predicted to pass the performance 
evaluation. However, this error rate was smaller than the overselection error rate, with a 7% 
chance of not being selected but obtaining top global performance evaluation scores. It was 8% 
and 14% for the lesson plan and portfolio scores, respectively.  
The sum of the overselection and underselection error rates provided the severe error rate. 
Table 33 shows that there was 18% probability of making an error in teacher selection, when 
using the global performance evaluation scores and 21% and 28% when using the lesson plan 





Results of Error and Severe Error Rates 
Error rate Variable Obs. Mean   Min Max SD 
Severe error rate  
Performance 1165 0.18 0 0.72 0.14 
Lesson plan 1165 0.21 0 0.71 0.15 
Portfolio 1165 0.28 0 0.81 0.09 
Underselection 
error rate 
Performance 1165 0.07 0 0.70 0.10 
Lesson plan 1165 0.08 0 0.55 0.11 
Portfolio 1165 0.14 0 0.49 0.14 
Overselection 
error rate 
Performance 1165 0.12 0 0.65 0.16 
Lesson plan 1165 0.13 0 0.71 0.18 
Portfolio 1165 0.14 0 0.81 0.17 
 
Finally, the following marginal plots in Figures 6 to 11 provide a visualization of the 
error rates, for a better understanding of what they represent. These plots show the probabilities 
of attaining the success or failure measures (in the Y-axis), based on one of the regressors 
included in the probit models (in the X-axis), Test 1 in these cases, and holding constant all other 
regressors. The vertical red line indicates the cutoff for the teacher entry examination for that test 
(100 points), with candidates selected into the teaching career to the right of the line and 
candidates not selected to the left. The regions shaded in blue represent the overselection or 
underselection error rates. 
 
Figure 6. Underselection error rate based on global performance evaluation scores. 
	 146	
 
Figure 7. Overselection error rate based on global performance evaluation scores. 
 
Figure 8. Underselection error rate based on lesson plan scores. 
 
Figure 9. Overselection error rate based on lesson plan scores. 
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Figure 10. Underselection error rate based on portfolio scores. 
 
Figure 11. Overselection error rate based on portfolio scores. 
 
A first reflection of these results is that despite some evidence that the teacher entry 
selection was able to predictor of teacher performance, as demonstrated by the analysis on the 
correlation coefficients and OLS regressions, the reformed teacher selection system may commit 
errors that are not negligible: 12% of teachers were predicted to be underperformers, and 7% of 
predicted ideal candidates were never selected into the teaching career. This information is 
important to consider given that the 2016 performance evaluation was not discriminatory, with 
99.6% of teachers obtaining sufficient results on the global performance evaluation score, 98.8% 
on the lesson plan, and 98.6% on the portfolio scores (see Table 22). 
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A second reflection is that there will always be teachers at the bottom of any performance 
distribution, but these results indicate that there are teacher candidates (7% of them in this study) 
left out of the teaching career who could possibly be at the top of the teacher performance 
distribution, above those teachers who were selected and ended up at the bottom of the 
distribution. These candidates cannot, however, enter into the system with a temporary contract, 
even if they are close to the cutoff point. In states with high demand for teachers and an 
insufficient supply of ideal teachers, the system gives preference to those who have never been 
tested but who stay as teachers with temporary contracts. 
The third point regards the difficulty in predicting the portfolio instrument, which had the 
highest overselection and underselection error rates and therefore the greatest severe error rates. 
In addition, the marginal plots visualizing the cumulative probability function of meeting the 
success or failure in the portfolio show a straight line, distinct from the usual S-shape of probit 
models in the other marginal plots (Figures 11 and 12). This points out the difficulty in 
predicting the success and failure measures in the portfolio, with a probit model with the lowest 
fit measures (Chi2 of 17 and 21, compared to 44 to 53 in the lesson plan and the global 
performance evaluation models in Table 31). However, it was important to include and analyze 
the portfolio results because this instrument was independent of the teacher entry examination, 
compared to the exam instrument, as demonstrated in the correlation coefficients and OLS 
regression results.  
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CHAPTER 8: DISCUSSION AND CONCLUSIONS 
This final chapter presents conclusions that may contribute to the scientific knowledge on 
teacher selection and teacher deployment. The first section provides a summary of the key 
findings of the core component of this research, the predictive validity evidence of the teacher 
entry examination; the teacher characteristics associated with the teacher entry examination; and 
the allocation of school teaching assignments. Then, the second section provides an integrated 
discussion of such findings, in connection with the problem statement and research context of 
this study. Finally, this study presents recommendations resulting from the evidence found in this 
study, which may guide policy decisions regarding the teacher selection and performance 
evaluation in Mexico. The third section regards policy recommendations for the national 
education system, and the fourth section for the state of Puebla.  
Sumary of Findings 
This case study of the state of Puebla in Mexico focused on the predictive validity 
evidence of the 2014 teacher entry examination. Following the country's 2013 education reform, 
the first time that a teaching post competition was administered mandatory and nation-wide. 
Predictive validity evidence was analyzed based on three statistical strategies that considered the 
2016 teacher performance evaluation, conducted 2 years after a teacher entered the teaching 
profession, as the validity criterion. The results of these analytical methodologies are discussed 
in the following summary subsections. 
Predictive Validity Evidence of the Teacher Entry Examination 
Correlation Coefficients. From the classical perspective on validity, which considers 
correlation coefficients, the 2014 teacher entry examination was able to predict the 2016 teacher 
performance evaluation score that were obtained 2 years after teachers began their service. The 
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correlation coefficients shown in Table 26 demonstrate an adequate and positive correlation 
between the teacher performance evaluation and the entry examination, considering the sum of 
highest Test 1 and Test 2 (.28) or the first-time Test 1 and Test 2 scores (.23). Also, the highest 
Test 1 score, the pedagogical and subject-matter assessment, had a higher correlation (.28) with 
the global performance evaluation score than Test 2, assessing teaching ethics, teacher 
participation, and continuing education (.17). This suggested that Test 1 explained more of the 
correlation with the global performance evaluation than any other test. In addition, the teacher 
entry examination was better at predicting the results of the exam instrument of the performance 
evaluation than any other instrument. These two assessments had a good and positive correlation 
(.5), as shown in Table 27. 
Multivariate Regression Considering Background Characteristics. OLS analysis 
provided additional predictive validity evidence of the teacher entry examination, considering 
background characteristics of teachers, schools, and communities. In summary, the regressions 
results in Table 28 showed that the teacher entry examination was one of the factors that best 
explained the variability in the global performance evaluation score. Regression 1 showed that 1 
percentage point increase in the sum of the teacher entry test scores was associated with an 
increase of 3.8% in the global performance evaluation score, all other things being equal. Grades 
were also found to be an explanatory factor of teacher performance, although in half size of the 
associated effect of the teacher entry examination, with a 1.2% to 1.3% increase in the 
performance associated with a 1% increase in grades (Regression 1 to 3).  
 Two findings from the regression analysis were similar to the coefficient correlations 
analysis. Test 1 also had a higher explanatory power than Test 2, with a 1 percentage point 
increase in Test 1 associated with an increase of 2.3% on the global performance evaluation 
score, while Test 2 had no statistically significant association with the performance score 
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(Regression 2 of Table 28). Also, Table 30 indicated that the teacher entry examination was 
better at explaining the exam instrument for evaluation than any other instrument, with a 1% 
increase on the teacher entry test scores associated with a 0.3% increase on the exam instrument 
score, and a R2 of .39 in Regression 1.  
Estimation of Error and Severe Error Rates. An innovative methodology assessing the 
predictive validity evidence of the teacher entry examination was to estimate the error and severe 
error rates of the teacher selection method. This enriches this study by quantifying the 
probability of committing an error by admitting low performing teachers into the career or 
leaving out promising teachers. Results are shown in Table 33. On the one hand, they indicate 
that the underselection error rate (representing candidates who did not pass the entry examination 
but were predicted to succeed on the performance evaluation) was 7% for the global performance 
evaluation score, 8% for the lesson plan score, and 14% for the portfolio score. These error rates 
reflect the probability of leaving out of the teaching career promising teachers. On the other 
hand, they indicate that the overselection error rate (representing candidates who passed the entry 
examination but were predicted to fail the performance evaluation) was 12% for the global 
performance evaluation score, 13% for the lesson plan score, and 14% for the portfolio score. 
They reflect underperforming teachers who were selected into the teaching career, which is 
probably the worst outcome because it means that there are underperforming teachers in 
classrooms, which is likely a detriment to student learning.  
The sum of the underselection and overselection error rates reflects the severe error rate, 
measured as 18% for the global performance evaluation score, 21% for the lesson plan score, and 
28% for the portfolio score. The severe error rate describes the probability of committing the two 
types of errors in the teacher selection process: selecting unqualified teacher candidates or 
missing ideal teachers.  
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Teacher Characteristics Associated With the Teacher Entry Examination 
A secondary analysis, identified the teacher characteristics associated with an effect on 
the teacher entry examination, in order to understand what factors favored the education system 
when selecting teachers after the 2013 education reform. OLS regressions were conducted to 
identify the teacher characteristics associated with the teachers’ selection. Results shown in 
Table 23 indicate in Regression 1 that teachers' higher education grades were associated with a 
positive and statistically significant effect on the sum of the highest Test 1 and Test 2 scores. A 
1-point increase in grades was associated with 4.3 to 5 points more on the test scores (equivalent 
to 3.5% to 4%). This suggests that grades are not only associated with performance evaluation 
results, but also with the teacher entry examination results. Grades may be a proxy for individual 
ability, confirming that individual ability matters when selecting teachers.  
Allocation of School Teaching Assignments 
From the analysis of teachers' interviews, it appears that the 2013 education reform and 
its national teaching post competition provided a unique opportunity, fair to many, to enter into 
the teaching profession, based on a written teacher entry examination open to everyone, 
compared to the old discretional practices before the education reform. In some cases, this 
changed the lives of teachers who were not able to enter into the system before, as they did not 
have connections in the teachers union or the resources to buy a teaching post. Also, beginning 
teachers appeared better prepared for their teaching career since teaching standards were 
established and used to develop the teacher entry examination, and the examination was highly 
competitive, with a success rate of 45% in the state of Puebla for the 2014-2015 school year, 
suggesting that the teacher entry examination could increase the prestige in the teaching career. 
In addition, the preparation demanded and the high-stakes involved during those 2 years may 
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have positive consequences for many of these teachers who established successful study 
networks between peers and solidified mentoring relationships with more experienced teachers.  
Nevertheless, teachers interviews offered evidence on the mixed views about the 
transparency and fairness of the school teaching allocation system, reflected in teachers’ 
perceptions about how having connections was still helpful in obtaining a better school post, 
defined as closer to their places of origin.  
The first 2 years of a beginning teacher's career were deemed a probationary period and 
involved passing different evaluations (following the entry examination, there was a diagnostic 
evaluation at the end of their first year of teaching and a performance evaluation at the end of 
their second year). However, the success of formative evaluation purposes in these assessments 
remains questionable as the diagnostic evaluation was not useful to amend the mentoring 
program, and the global performance evaluation did no offered feedback on teachers’ practices. 
In addition, the summative evaluation may not have been sufficiently discriminatory with a pass 
rate of 99.6% for the global performance evaluation score, and classroom evidence on teachers’ 
performance and real practices were missing. 
Discussion 
In light of this evidence, can a test measure teaching quality? In short, the answer is yes. 
The sample studied shows that results in the teacher entry examination were associated with the 
subsequent performance evaluation. This holds true especially for results in the subject-matter 
test (Test 1) and the global performance evaluation score. To a lesser, but still significant, 
degree, the Test 1 score was also able to predict the results of the lesson plan instrument of 
evaluation. This means that Mexico’s teacher entry examination, in place since the 2013 
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education reform, is able to provide evidence of future teaching quality, as measured in the 
Mexican context by specific performance evaluation instruments.  
However, there is never a short answer to such a complicated question, and three 
arguments threaten the validity study conducted. First, conceptually, a test can hardly predict 
teaching quality, since a test captures individuals’ knowledge, while teaching quality is a much 
richer concept. There is no agreed definition of teaching quality. As explained in Chapter 1, two 
proxy concepts may approximate it: effective teaching, focused on pedagogical models displayed 
by “good” teachers, and teacher effectiveness, focused on teachers’ ability to increase students’ 
learning outcomes. However, teachers also contribute to other important education outcomes 
such as timely school progression, drop-out prevention, and college aspirations; the development 
of students’ non-cognitive and social emotional skills; instilment of civic values; encouragement 
of positive attitudes toward self and others; and positive social behavior; among others. In 
addition, teaching quality may include a combination of observable characteristics, such as 
knowledge, but also years of teaching experience, education attainment, certification or 
licensing, etc., as well as unobservable characteristics, including teachers’ philosophy, 
interpersonal skills, teacher motivation, and even personality traits (e.g., caring, enthusiasm, or 
teacher’s ability to create learning-centered environments).  
In the Mexican context, teaching quality was defined using the performance evaluation 
measures that authorities included in the 2013 education reform, which do not completely 
conform to theoretical definitions of teacher quality. The performance evaluation is not 
necessarily a measure of effective teaching nor of effective teachers. Rather, the performance 
evaluation shows teachers’ pedagogical and subject-matter knowledge in written tests; their 
abilities to build a lesson plan that considers the context of students, schools, and communities; 
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and their skills to assess and select student work from different achievement levels. In addition, 
the scores from the lesson plan and portfolio instruments were the aggregation of assessments 
made by expert teachers, who were trained to evaluate teachers, based on specific rubrics. 
However, these rubrics were not public, so the assessment criteria were therefore unknown, 
leaving room for subjectivity, depending on the clarity and interpretation of the rubrics.  
Also, important teacher information was missing from this performance evaluation, 
which could have enhanced an understanding of teaching quality in Mexico that weakens the 
external validity criterion used in this study. The most obvious missing information was 
teachers’ practices, as captured through classroom observations. Teachers interviewed agreed 
that this was the most important deficit in the performance evaluation and wished classroom 
observations were included, so their evaluation was based on their ability to teach. From 
interviews with policymakers, it seems that educational authorities decided not to conduct 
classroom observations because of the costs involved in such an endeavor. 
Secondly, in order to make sure that a test can measure whatever decided definition of 
teaching quality, there is the need to look at the content validity evidence of such test. For this 
research there was no access to any of the tests conducted in the past, as part of teacher entry 
examination, the test blueprint or test specifications, nor was possible to observe the process of 
how tests are built by committees of experts. However, the content validity was a responsibility 
of the INEE and SEP, which made available numerous reports on the content validity checks 
conducted in collaboration with the CENEVAL.  
Thirdly, there are also technical difficulties when assessing if a test can measure teaching 
quality. Sound predictions are dependent on the quality and amount of data gathered, and will be 
always imperfect. However, rather than an exact measure, the methodology estimating the error 
and severe error rates in the teacher selection simply indicates that error can be reduced by 
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collecting additional information when hiring teachers. For example, the statistical analysis 
demonstrates that grades obtained in teacher education institutions can provide important 
information for both, teacher selection and teacher performance evaluation results. Teachers who 
were interviewed suggested including personal information on their motivation for teaching, as 
well as samples of their teaching practices, given that many teachers start teaching during their 
teacher preparation. Some teachers even suggested conducting psychological tests to make sure 
that teachers are suitable to work with children and youth.  
Despite these three arguments provided on the difficulty of a test to measure teaching 
quality, the three statistical techniques proposed in this research produced rigorous, scientific, 
and objective evidence that demonstrates that Mexico’s teacher entry examination is a robust 
method to select teachers. This method can identify beginning teachers who two years later will 
show teacher performance in the expected direction (“good” teacher candidates will perform 
well, and “bad” teacher candidates will perform badly).  
Confirming that the teacher entry examination in the state of Puebla was able to predict a 
contextualized measure of teaching quality is powerful. Despite the difficulties in implementing 
a nation-wide education reform, the teacher entry examination provides useful information on 
teacher performance when making a hiring decision. This can indicate to educational authorities 
which teachers will be able to demonstrate the necessary teaching skills, and who needs further 
support to guarantee the constitutional right that all students get access to quality education. 
Also, since the teacher entry examination shows areas of beginning teachers’ strengths and 
weaknesses in pedagogical knowledge, with appropriate policy revisions, the education system 
could improve in-service teacher training opportunities and the mentoring program offered to 
beginning teachers.  
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The most important conclusion of this research is that Mexico’s teacher selection method 
is a sound method, and the most important implication is that it may guarantee the selection of 
quality teachers, if some corrections are made, in order to avoid selecting underperforming 
teachers and leaving promising candidates out of the teaching career. There are certainly other 
methods to select teachers collecting additional information on candidates that could reduce the 
indicated errors, beyond the only evidence on pedagogical knowledge provided in a written test. 
However, there will always be trade-offs. Some methods are more time-consuming and 
expensive, like, as recommended, implementing an integral screening process, collecting 
additional proof of teaching quality through interviews and teacher practice videos.  
However, the education system should only move to a direction of improvement. The 
elimination of the teacher entry examination to select teachers, without any alternative model to 
select them, as warned in the introduction of this research, will be an atrocious mistake for the 
Mexican education system, in detriment to the quality of education in public schools, learning for 
all, and equity in the system. With no alternative model to identify and select good teachers, 
based on merit, the education system would easily revert to the old biased practices of selecting 
teachers based on family relations, connections with the teachers union or other power holding 
entities, an even buying teaching positions. In such case, the education system will not be able to 
guarantee selecting good teachers who can provide a quality education for students, and the 
positive effects of the 2013 education reform will be wasted.  
Instead, new educational authorities should take responsibility to put students and quality 
education at the center, and learn from the lessons, failures and success of the last four years in 
which the 2013 education reform was implemented. They should also improve the teacher 
selection and evaluation methods, integrating teachers into this process of learning and 
improving teacher policies. For this, the following section offers some recommendations 
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pointing out possible policy corrections that would enhance the teacher selection and evaluation 
processes, based on the evidence found in this research.  
Policy Recommendations for the National Education System 
1. Continue to employ a teacher selection process so as to increase teacher quality 
 In comparison with the discretional practices in place before the 2013 education reform, in 
which the main teachers union controlled who could enter the teaching career, there is no doubt 
that a highly selective process, based on teaching standards, can positively impact the education 
system. As demonstrated in this research, the benefits are not only in terms of teacher 
professionalization that may impact the quality of education but also as a mechanism to provide 
opportunities to any qualified candidate wishing to enter the labor force (not only those who 
have connections with the teachers union or who can pay a teaching post) and to increase the 
prestige of the teaching career, as selected teachers have a sense of pride when they are able to 
meet the high selection standards. However, a teacher entry examination may not be enough 
evidence of teacher quality at the hiring point. Other sources of information are needed to select 
the best candidates into the teaching career (see Recommendation 5). If the standards-based 
teacher selection process is robust enough, there is no need to decide teacher tenure based 
exclusively on a high-stakes performance evaluation (as it is currently the case). This can be 
decided using multiple sources of information, such as regular reporting from principals and 
mentors, results from a formative performance evaluation that is a true reflection of teaching 
practice and provides teachers with specific feedback (see Recommendation 2), participation in 
in-service teacher training and other professional development opportunities, and participation in 
school projects and councils, among others. Definitively, derogating the national teaching 
competition for assigning available posts would be an erroneous political decision that would 
result in further undermining teacher quality. If the national teaching competition were to be 
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removed and no other teacher selection system put into place, it is likely that the perverse system 
of selection operated at the discretion of the teachers union (or any other entity) would return. 
2. Use formative evaluations to more effectively inform improvements 
 Most of the annoyance with the performance evaluation has to do with the lack of 
feedback to teachers, the poor evidence from teaching practice (the performance evaluation 
exclusively focused on materials produced, such as a lesson plan and portfolio, even if those 
materials were integrated into a cohesive teaching project), and the possibility of being removed 
from the teaching career if one did poorly on this evaluation. Introducing truly formative 
evaluations that are useful for teachers may address these three challenges. Formative 
evaluations should use the results from the teacher selection process to identify weaknesses in 
beginning teachers and to design training opportunities to address these teachers' needs. This was 
the intention of the 2013 education reform and why it introduced a diagnostic evaluation at the 
end of the first year that was supposed to be linked to in-service teacher training opportunities. 
However, this failed at producing useful information, and all professional development 
opportunities (in-service training, workshops, and mentorship program) were heavily focused on 
preparing teachers to pass their performance evaluation. Conducting effective formative 
evaluations also involves carefully choosing teacher evaluation methods that produce 
information on teaching practice and specific feedback for teachers. Such methods include 
classroom observations based on recognized protocols; follow-up meetings; recordings of 
classroom practice; analysis by teachers themselves; and written examinations and reports from 
principals, other educational authorities, or teacher peers who provide data on individual 




3. Invest more in teacher training 
 A main failure of the 2013 education reform was that it was unable to connect the 
evaluation outcomes to accessible teacher training. As explained in Recommendation 2, teacher 
training was focused on passing the performance evaluation, although this research provided 
evidence of some positive benefits from such an arrangement (consolidation of study and peer-
support networks and development of mentorship relationships). The challenge here is to put in 
place the type of in-service teacher training and professional development that teachers require 
and demand. This demands investing more in human and financial resources, redesigning the 
teacher training programs to focus more on improving teaching practice (rather than theoretical 
pedagogical knowledge), and offering professional development opportunities closer to teachers’ 
schools.  
4. Increase the legitimization of the teaching standards by inviting teachers to 
contribute to their design 
 Teaching standards were at the core of the evaluation model implemented with the 2013 
education reform. There was, however, no evidence of teacher involvement in the development 
of these standards, which may explain why teachers in the southern states did not support the 
reform and participation rates in the teacher entry examination were low. Therefore, it is 
recommended that teachers' opinions be included in an updated version of the standards so that 
teacher buy-in of the standards is secured. This will increase the face-validity and legitimization 
of the standards. Then, by having agreed teaching standards, teachers will easier participate in 





5. Include more evidence of teacher quality at the hiring point 
 As demonstrated by this research, the validity evidence of the teacher entry examination 
showed that this method was able to predict teacher performance after 2 years. This means that 
the entry examination was able to produce useful information on teaching practice. However, it 
also produced false positives and false negatives, meaning that potentially good teachers were 
refused teaching posts, and low-performing teachers were awarded classrooms. As a result, it is 
critical to include other sources of information to strengthen the teacher selection process. For 
example, an interview that uses a research-based protocol (e.g., Haberman Star Teacher 
Interview Protocol) might be adequate if conducted by principals and experienced teachers, who 
are ultimately the actors at the school level who will work with beginning teachers. Grades were 
also a strong predictor of the performance evaluation after 2 years, so information from 
education training institutions about teacher candidates might also be an important source of 
information (e.g., reports produced by a committee regarding suitability of teacher candidates). 
Information on noncognitive traits, such as the Big Five personality traits, and motivation to 
enter the teaching career could also be useful to collect, as there is some evidence that these are 
related to job performance (see Schimitt, Cortina, Ingerick, and Wiechmann, 2003). 
6. Consider other evidence of teacher quality in the performance evaluation 
 A missed opportunity in the 2013 education reform was the omission of classroom 
observations, which are an ideal method for appraising teacher practice and providing needed 
feedback. Most of the teachers interviewed for this research would have preferred to be 
evaluated through classroom observations, as this would have captured their real practice and 
school and community conditions. Teachers expressed, however, that any observations must be 
accompanied by constructive feedback regarding teachers' weaknesses. If the education system 
invests in the implementation of such an expensive evaluation method, there is no need for the 
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written performance evaluation, which already repeated much of the information from the 
teacher entry examination. However, careful consideration must be paid to which protocol to use, 
who the best evaluators would be, and how many observations should be included. The effort 
involved in training observers is minimized by the benefits this evaluation method provides. In 
addition, a combination of principal reports with student surveys are a potential useful method to 
evaluate real and contextualized teaching practice.  
7. Support teachers colleges and universities in better preparing students for the 
profession 
 The 2013 education reform did not include any support for better preparing candidates 
from teachers colleges and universities, and a great disparity among institutions was found in the 
present study. All teacher education institutions need to be considered in any education reform 
aimed at better preparing teacher candidates, but some may need special attention (i.e., rural and 
urban teachers colleges that produce low performers in terms of both teacher selection and 
teacher performance, even when considering previous teaching experience). This research also 
showed that some teachers colleges (e.g., BINE) did a better job than universities of preparing 
teachers, demonstrating that a preparation model focused on teaching practice should be 
replicated across all institutions.  
8. Revise the mentor program 
 Attention is needed to standardize the quality of the mentoring program. The state of 
Puebla proposed a mentor-mentee matching system that may be successful at attaining a 100% 
coverage rate, creating a certifying system of mentors, and designing reporting formats to 
uniformly guide mentors. More precision is needed in determining the desirable number of 
meetings and classroom observations and in selecting an observation protocol that ensures the 
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provision of useful feedback. Results of the new mentorship program in the state of Puebla for 
the current 2018-2019 school year may provide guidance for other states. 
9. Sanction irregularities in the allocation of school teaching assignments 
 Special attention is needed to identify and sanction irregularities in the teacher payroll at 
the national and local levels. A more performant education management information system that 
can reflect teacher mobility, such as if they move to a different school, retire, quit, die, etc., as 
soon as they happen is needed, to avoid errors in the teacher payroll. Also, a better information 
system and further investigation is needed to identify the cases of corruption in which people are 
paid without teaching or working in administrative tasks in a school. These cases must be 
sanctioned, which has not yet been the case.    
 Attention to the allocation of state-funded teaching posts, which are not controlled by state 
educational authorities but by the Ministry of Finance at the local level, is required. The right 
entities to participate in the teaching assignment mechanisms are local authorities. However, 
because the local educational authorities have no control, the SEP at central level should put into 
place tools to identify and sanction irregularities if teachers are on the payroll without actually 
teaching in the classroom. Educational authorities in the state of Puebla conducted pioneering 
audits to identify such irregularities, as well as absenteeism, in state-funded teaching posts. This 
seems to be a good practice that can be replicated in all states and on an annual basis, as is 
already done for the federally funded teaching posts. 
10. Design a program to incentivize ideal teachers to accept assignments in undeserved 
areas 
 An additional challenge involves creating incentives to improve equity in teacher 
deployment. As it currently stands, teacher deployment is mainly based on the variable of a 
teacher's career stage, based on seniority, without considering the learning needs of students (it 
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was based on merit only for the first year under the 2013 education reform). However, the 
quality of teachers is not considered, ensuring that the best teachers go to the schools with the 
greatest needs, which could potentially diminish inequalities in the education system.  
A more egalitarian system requires the creation of mechanisms to incentivize the best 
teachers to go into and remain in the most marginalized areas, so students in these areas get 
access to a quality education. In addition, teachers need to be compensated for the time and 
expense involved in traveling to faraway schools (one quarter of the salary in one teacher's case), 
as well as adequate housing for teachers and their families. Such a program would also need to 
keep teachers close to their places of origin, so they are more incentivized to stay in that area. 
 Clearly, teachers were negatively affected from having to teach in schools that were far 
from their home and family (no such impact was evidenced from teaching low-performing 
students or in marginalized and poor communities). Therefore, teachers need to be incentivized 
for working in these places, especially the best teachers (e.g., the top 25% on the teacher 
selection distribution) who could most readily reduce educational inequalities among 
socioeconomically diverse regions. This may take the form of a supplementary salary program 
but could also include housing opportunities and subsidies for transportation.  
11. Rethink the hybrid system of teacher deployment 
 Although the 2013 education reform introduced a merit system for allocating teaching 
assignments, the previous seniority principle that allowed teachers to change schools was still in 
place, resulting in confusion regarding the rules, creating division among beginning and veteran 
teachers, and leaving second-best school posts to beginning teachers. This system must be 
redesigned to eradicate the hybridity of teacher deployment and institute consistent and unbiased 
rules of merit and seniority.  
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Policy Recommendations for the State of Puebla 
This dissertation identified five recommendations that are relevant for the state of Puebla: 
1. Continue to work with teachers colleges to better prepare teacher candidates and 
address teacher shortage 
 This research identified that there not enough qualified candidates to fill available teaching 
posts. During the school years immediately following the education reform, the state of Puebla 
faced a significant teacher shortage. The SEP in Puebla had to partner with teachers colleges in 
order to encourage more teaching students to register for the teacher entry examination, and was 
successful at it. However, the teacher shortage persists, as there are many more available 
teaching positions than ideal candidates to fill them. The passing rate for the examination was 
36% in the first year that the examination was implemented, and between 54 to 58% in the 
following years. As a result, temporary assignments were offered to professionals whose 
teaching skills were never evaluated and who may not have been good teachers. This necessitates 
addressing how to reduce the shortage of good teachers. Possible solutions are increasing the 
prestige of the career by maintaining the competitive teacher selection system (see 
Recommendation 1) or working with teachers colleges and other teacher education institutions to 
ensure candidates are adequately trained and prepared for the selection process. 
2. Avoid school changes during the first years of the teaching career 
 Teacher candidates chose their school of preference according to their ranking from the 
2014 teacher entry examination. However, during their second year, half of the teachers in 
Puebla were allocated to a different school as a result of the cadeneo system, which allowed 
beginning teachers to only temporarily fill desirable vacancies left by retiring senior teachers 
(see School Changes During the First 2 Years in Service in Chapter 6 for details).  
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The problem is that this practice forced new teachers to move to more faraway schools 
and marginalized communities. On average, compared to teachers who did not change schools, 
those who changed were 37 kilometers (23 miles) farther away from the capital city of Puebla 
and 5 kilometers (3 miles) farther away from the capital of the municipalities in which their 
schools were located. Those who changed ended up teaching in poorer communities, with less 
education and in more rural communities, compared to those who did not change schools, with 
87% and 37% of the population living in poverty and extreme poverty, with 5.7 years of 
schooling and 36% experiencing educational, and in 70% of cases in a rural environment.  
This increased the challenges that beginning teachers faced principally in terms of time 
and economic resources needed to travel to faraway schools, which created a hardship for 
teachers. Also, in terms of the challenges that these school changes meant in classrooms, the 
analysis of variance showed that teaching in more challenging contexts was associated with 
lower lesson plan scores on the teacher performance evaluation.  
Nevertheless, the multivariate regression results displayed in Table 28 indicated that in 
contextually adverse communities, as measured by the marginalization index (referring to 
deficiencies in education, income, housing. and local conditions), teachers were actually 
associated with higher global performance evaluation scores. From this evidence, it can be 
confirmed that the adverse context that influenced teacher performance was one related to the 
distance between teachers’ home and schools, and not one that related to the education level, 
income, housing or local conditions of communities in which teachers teach. 
In light of this evidence, it is recommended to avoid changing teachers of schools during 
the first years in the teaching career, so they can devote their time to improve their teaching 
practice, instead of traveling to faraway communities. In addition, staying in the same school 
was associated with higher performance evaluation scores (see Tables 28 and 30), probably 
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because knowing better their context, peer teachers, principal, and students, help to improve the 
own teacher practice.  
3. Increase the transparency in the system by ensuring publicity and clarity of 
information on school assignments 
 The teachers interviewed offered mixed views about the transparency of the school 
teaching allocation system. Some questioned whether it truly respected the ranking of teachers 
based on their entry examination results, and others mentioned additional irregularities, such as 
how having connections was still helpful in obtaining a better school teaching assignment, closer 
to their places of origin; unexpected school changes between the first and second year of 
teaching that were mandated by educational authorities. Changing these perceptions of un biased 
system will take time, and it requires multiple actions: 
• School district supervisors must strictly adhere to school assignments based on merit, and 
put an end to discretional practices of asking beginning teachers to move to a different school 
without warning the local SEP.  
• School assignment rules must be clarified, so beginning teachers who will be moved to a 
different school in their second year of teaching are fully aware that their school teaching 
assignments are temporarily because these will be given to a senior teacher, following the 
cadeneo principle. Those who will not be moved must be fully aware since the beginning of the 
teaching career that they entered a probationary period of two years, and that at the end of this 
period there will be a performance evaluation deciding tenure.  
• The past local administration in charge at the time of this dissertation implemented an on 
online platform that alerted which teacher ranking was next in obtaining a teaching position, and 
another school online system (www.escuelapoblana.org) that included detailed information about 
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schools (e.g., specific school address, ranking among all state schools, academic indicators at the 
school level, etc.) to help teachers make better-informed decisions about which school teaching 
assignment they should accept. However, this online platform is no longer in use by the current 
local educational authorities. It is recommended to make this information available to teacher 
candidates, as it seems to have a great potential to provide more transparency in the system. 
Valuable information could be added, for instance, regarding the community context in which 
schools were located.  
4. Continue to audit state- and federal- funded teaching positions 
An important challenge is to improve the accountability and transparency of the 
education system. Puebla had one of the lowest rates of irregularities in the payroll among all 
states, found by the Federal Superior Audit Office and the State Comptroller. With no doubt, the 
discretional allocation of federal- and state-funded teaching positions need to be penalized and 
avoided, as it is corruption. Doing so requires the collaboration between federal and local 
educational authorities. The education system cannot allow wasting resources by paying people 
who are not teaching in classrooms nor have an administrative post.  
These findings were the result of the audit called Pase de Lista, which is usually only 
done for federal-funded teaching positions. The state of Puebla had the initiative, and was a 
pioneer state, in also auditing state-funded teaching positions. It is highly recommended to 
replicate such good practice of auditing all teaching positions in all states, and the state of Puebla 
should continue with this practice every year.  
However, irregularities found in the payroll also refer to the inability of the education 
management information system to have updated and on real-time information regarding school 
teaching positions. The same audits found that teachers move to a different school, or the teacher 
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retires, dies, or goes on leave, among other causes, but the education system is not aware of such 
changes, and payments continue to be done to the school registered in the system. It is then also 
recommended to invest in better information systems to avoid irregularities in the payroll, and 
have better tools to manage teacher deployment and better support them.    
5. Evaluate the success of changes done to the mentoring program  
The state of Puebla redesigned the mentoring program in order to match each beginning 
teacher to an expert teacher, as the first year in which this program was implemented only 64% 
of teachers worked with a mentor in Puebla. The changes implemented in the 2017-2018 school 
year included assigning a mentor to a vacant teacher post in advance, even before the position is 
assigned to a teacher candidate, which should ensure that when a beginning teacher arrives at a 
school, this teacher is already assigned a mentor. Authorities also redesigned the forms to report 
the different aspects of the mentoring program, in an effort to standardize and improve its 
quality, and the program suggested to include three classroom observations guided by a rubric. 
It is recommended that these changes are evaluated, in order to identify if they were able to 
guarantee universal access of beginning teachers to a mentor; and if the standardized forms 
guided mentors on the working methodology, and supported standardization of the program 
quality. Results of such an evaluation could help other states to improve the implementation of a 
federal mentoring program that was however in charge of local authorities. In addition, it was 
noted that no number of working sessions were suggested, and this should be addressed.  
Overall, the study provided rigorous validity evidence on Mexico’s teacher selection method 
implemented with the 2013 education reform, showing that the standards-based and written 
teacher entry examination was able to predict subsequent teacher performance. Despite the 
difficulties in implementing such reform, and in measuring teacher performance, the education 
system should only move to a direction of improvement that could reduce the error identified in 
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the teacher selection, by including additional information on the suitability of teacher candidates. 
The education system should avoid eliminating the teacher entry examination to select teachers, 
without any alternative model on how to hire the best teachers who can guarantee a quality 
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Appendix A: Protocol for Semistructured Interviews With Teachers 
 
This is the semistructured interview protocol used for this doctoral dissertation. 
Interviews were conducted in Spanish, using a Spanish version of the protocol. The following 
table summarizes the subject areas asked. 
Table A1 
Thematic Areas Asked During Semistructured Interviews With Teachers 
Thematic Area Information collected in questions 
Control question Ensuring that teacher participated in the 2014 ordinary teacher entry examination 
Teacher characteristics 
Subject and grade taught; maximum level of education completed; 
current studies; institution of teacher education and program; and 
previous teaching experience 
Teacher selection process  
Experiences in the teacher entry examination, knowledge and opinion 
on teaching standards, experience during the allocation of the school 
teaching assignment, and opinion on teacher selection methods 
Experience during the first 
three years 
Challenges and positive experiences regarding the school, principal, and 
students during the first three years; professional growth; and opinion 
on mentoring program  
Teacher performance 
evaluation 




0. Did you participate in the July 2014 national teaching post competition in the state 
of Puebla? If “no”, stop the interview here. 
Teacher characteristics 
1. What subject and grade do you teach? 
2. What is your maximum level of education completed? 
3. Are you currently studying? If “yes”, what degree, program, and institution? 
4. In which institution did you obtain your Bachelor degree?  
	 184	
5. What program did you study for your Bachelor degree? 
6. Did you teach in a private or public school before passing 2014 national teaching 
post competition? If “yes”, for how many years did you teach, and where? 
Teacher selection process  
7. How clear and complete was the information provided for the 2014 national 
teaching post competition? 
8. How satisfied were you with the written teacher examination? What was your 
experience? 
9. How well do you think the teacher entry examination appraised your knowledge 
and ability as teacher?  
10. How well did you know the teaching standards to enter into the career at the time 
of the written examination?  
11. Do you think the teaching standards to enter into the teaching career help to define 
what is “good teaching” for beginning teachers? Please explain. 
12. What was your experience during the process of allocating a school teaching 
assignment, in terms of the rules, fairness, challenges, clarity of schools’ information, 
satisfaction with the assignment, etc.? 





Experience during the first three years  
14. Were you assigned to a different school in the second or third year? If “yes”, what 
were the reasons for the change? 
15. Please describe what has been your overall experience with your students, other 
teachers and the school principal, during the first three years of teaching? 
16. Were you assigned to a mentor during the three first years of teaching? If “yes”, 
what was the working methodology, and how satisfied are you with the mentoring program?  
Teacher performance evaluation  
17. How clear and complete was the information provided for the teacher 
performance evaluation (on the steps and instruments of evaluation, the material provided for 
preparation, and understanding the different instruments, scores, and consequences of results)? 
18. How well did the evaluation instruments appraise your performance as teacher? 
Please provide your comments for each of them. 
19. What is your opinion on the performance evaluation, in terms of fairness and 
usefulness? Please provide your comments for each of them. 
20. Did the preparation for the performance on the evaluation helped you to improve 
the quality of teaching, and reflect on teaching strategies? 
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Appendix B: Additional Statistical Tables 
 
Table B1 
Correlations between Performance and Highest Test Scores of Teacher Entry Examination 
 
Table B2 









Correlations between Exam Instrument of Evaluation Performance and First-Time Test Scores 




Correlations between Lesson Plan Instrument of Evaluation Performance and Highest Test 
Scores of Teacher Entry Examination 
 
Table B6 
Correlations between Lesson Plan Instrument of Evaluation Performance and First-Time Test 




Correlations between Portfolio Instrument of Performance Evaluation and Highest Test Scores 
of Teacher Entry Examination 
 
Table B8 
Correlations between Portfolio Instrument of Performance Evaluation and First-Time Test 




OLS Analysis–Effect on Performance Variability (Extended Model) 
 (1) 
 Performance 
Test1 (highest, normalized) 167.73 
 (115.57) 




Diagnostic evaluation (section A) -2.78 
 (12.18) 




Grades (normalized) 113.89*** 
 (31.13) 
Experience (public) -37.77** 
 (13.93) 




Teacher education institution 7.59 
 (5.90) 
Same school (1st to 2nd year) -3.69 
 (14.15) 
Same school (2nd to 3rd year) 23.09 
 (15.12) 
Lowest level (Spanish, 1st year) 43.29 
 (48.84) 
Lowest level (Spanish, 2nd year) -2.89 
 (52.44) 
Lowest level (math, 1st year) 4.08 
 (27.69) 
Lowest level (math, 2nd year) -6.97 
 (32.14) 
Margin index (1st year, normalized) 138.19 
 (99.12) 
Margin index (2nd year, normalized) 96.54 
 (99.98) 
Density (low) -47.73 
 (32.44) 
Density (very low) -45.26 
 (37.14) 





Rural environment (1st year) -2.90 
 (17.17) 
Rural environment (2nd year) -6.59 
 (16.35) 
Distance to municipal capital (1st year) -1.02 
 (0.69) 
Distance to municipal capital (2nd year) -0.38 
 (0.53) 
Literacy rate (1st year) 2.01 
 (2.27) 
Literacy rate (2nd year) 1.27 
 (2.11) 
Mentoring (length) -6.06 
 (3.49) 
Mentoring (working plan) 60.31 
 (66.52) 




adj. R2 0.201 
N 206 
Note. Standard errors in parentheses 















Table B10  
Prediction Models of Teacher Performance, Using Test Score as Only Predictor 
 Success Measures Failure Measures 
 (1) (2) (3) (4) (5) (6) 
 Performance Lesson plan Portfolio Performance Lesson plan Portfolio 
Test 1 
(highest) 
0.07*** 0.09*** 0.02 -0.09***   
 (0.02) (0.02) (0.02) (0.02)   
Test 2 
(highest) 
0.03 0.01 0.00 -0.07*   
 (0.03) (0.03) (0.03) (0.03)   
Test 1 
(first-time) 
    -0.09*** 0.00 
     (0.02) (0.02) 
Test 2 
(first-time) 
    0.06** -0.02 
     (0.02) (0.02) 
_cons -11.57*** -11.15*** -3.38 15.81*** 2.62 1.18 
 (3.08) (3.04) (3.00) (3.52) (1.98) (1.91) 
AIC 572.49 596.81 625.53 546.60 566.56 613.30 
BIC 585.14 609.46 638.18 559.25 579.14 625.88 
chi2 19.38 25.78 1.90 33.06 27.57 1.17 
N 501 501 501 501 490 490 
Note. Standard errors in parentheses 
*** p < 0.001 
 
Table B11 
Prediction Models of Teacher Performance, Using Grades as Only Predictor 
 Success Measures Failure Measures 
 (1) (2) (3) (4) (5) (6) 
 Performance Lesson plan Portfolio Performance Lesson plan Portfolio 
Grades 0.51*** 0.43*** 0.36** -0.55*** -0.45*** -0.22* 
 (0.12) (0.12) (0.11) (0.12) (0.11) (0.11) 
_cons -5.04*** -4.21*** -3.68*** 4.12*** 3.31*** 1.43 
 (1.06) (1.01) (1.00) (1.01) (0.98) (0.96) 
AIC 546.18 582.34 582.74 521.22 556.54 592.44 
BIC 554.51 590.67 591.08 529.56 564.88 600.77 
chi2 18.60 14.08 10.48 23.06 15.83 3.98 
N 477 477 477 477 477 477 
Note. Standard errors in parentheses 






Error and Severe Error Rates Based on Alternative Prediction Models  










Performance 1261 0.18 0 0.4826 0.11 
Lesson plan 1261 0.20 0 0.7232 0.12 
Portfolio 1261 0.28 0 0.3886 0.05 
Underselection  
error rate 
Performance 1261 0.06 0 0.4172 0.07 
Lesson plan 1261 0.08 0 0.4686 0.09 
Portfolio 1261 0.14 0 0.3550 0.12 
Overselection  
error rate 
Performance 1261 0.12 0 0.4826 0.15 
Lesson plan 1249 0.13 0 0.7232 0.16 









Performance 1165 0.24 0 0.6011 0.09 
Lesson plan 1165 0.28 0 0.5711 0.08 
Portfolio 1165 0.29 0 0.4549 0.06 
Underselection  
error rate 
Performance 1165 0.12 0 0.4503 0.12 
Lesson plan 1165 0.15 0 0.4659 0.14 
Portfolio 1165 0.15 0 0.4386 0.14 
Overselection  
error rate 
Performance 1165 0.12 0 0.6011 0.14 
Lesson plan 1165 0.13 0 0.5711 0.15 






Figure B1. Marginal plots for underselection and overselection, based on probit models using 






Figure B2. Marginal plots for underselection and overselection, based on the probit models using 
grades as only predictor. 
 
 
